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ANNUAL SUMMARY, 1893

The present annual summary completes the discussion
of the meteorology of India for the year 1893.

It should be noted that in the monthly reviews it is
attempted to present the facts and data {rom two different
points of view. Meteorological data in India are chiefly
utilised for the following purposes :—

1st, in the discussion of the prevalence and spread
of diseases, more especially of cholera and
other diseases of an epidemic character;

and, in connection with agricultural questions, more
especially the progress and character of the
crops as determined by the weather conditions
of the period.

India has hence been divided into two groups of divi-
sions from what may be termed the medical and agricul-
tural standpoints, For medical statistics India is arranged
into the following provinces, which are believed to be
fairly homogeneous so far as the conditions of the preval-
ence of the more common diseases are concerned :—

(1) Burma Coast and Bay Islands.

(2) Burma Inland.

(3) Assam,

(4) Bengal and Orissa.

(5) Gangetic Plain and Chota Nagpur.

(6) Upper Sub-Himalayas, including the sub-montane
districts of the North-Western Provinces and
the Punjab, and the North and Central Punjab,

(7) Indus Valley and North-West Rajputana.

(8) South.East Rajputana, Central India and Gujarat.

(9) Deccan.

(10) West Coast.

(11) South India.

The data for each of these divisions are given in Table |
in large figures, and the portion of each monthly review
entitled “ Summary of the chief features of the weather in
India during the month”’ is intended to give a sketch of
the broader and more important features of the weather
in India for the use of all those who study the relations
between disease and weather in India.

According to the second method of arrangement into
meteorological divisions or areas from the agricultural
standpoint, there are 52 divisions, each of which is fairly
homogeneous so far as the distribution of rainfall and the
general character of the crops and the conditions of their

growth are concerned. The following gives the divisions
arranged under the respective meteorological and political
areas or provinces to which they belong :—

P°"ﬁc;:°gii:i:i°“ or Meteorolegical division, Meteorological province.
(| Tenasserim |, . .
! LAowlsir Burma . . Bugamyalsggzs; and
BurMma .. 1 rakan . < e
Central Burma
A . .
| Upper Burma : : Burma Inland.
Assam (Surma) .
Assax : . { » (Brahmaputra) . Assam.
East Bengal . .
Deltaic Bengal .
Central Bengal . . | ¢ Bengal and Orissa.
North Bengal .
BeNGAL . . Orissa . . .

Gangetic Plain and

North-Western Provmces, Chots Nagpur.

Punjab West . .
Sind and Cutch . .

Rajputana, West , R

" East . Indus Valley and

North-West Raj-

RAJPUTANA N
Kathiawar

’
East . R
Oudh, South , . . .
NoORTH-WESTERN »  North . . .
PROVINCES AND North-Western Provinces
OupH. Himalayas . . .
North-West  Provinces,
Sub-montane R .
Upper Sub-Hima-
Punjab, Central . . layas.
" Sub-montane
~
PunjaB . . »  North .

I}
3
Chota Nagpur . .
Bihar, South . . .
» North . . . g
i
i

. putana.
CenTRAL INDIA « | Central India . . .
Bomsay . . . | Gujarat . .
NoORTH-WESTERN North-Western Provinces, J
PROVINCES. West . . .

{ Bombay Deccan . .
Khai.desh o, e * 1{ Decean.

BerRAR . . .| Betar . . .

Bomsay . .
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Politi;tlovdiinv:l: ion or Meteomlogicai division, Meteorologicai province,
Central Provinces, West .
CeNTRAL PROVIN- g ’ " Central | ¢ Deccan.
CES. ” East .
H\g})&iﬁ:n OS::: Hyderabad, North . » )
NIONS, ” Sout : } West Coast.
BoMBay . .| Konkan . . .
Malabar . 1
Madras, South . . I
,»  South Central ., .
Mapras ,»  EastCoastSouth | } South India,
. Central . I
Madras, East Coast North
Coorc aNp Mysore.| Coorg, Mysore . J

The double grouping is shown in Plate I at the end of
this part. .

The data of Table I in the monthly reviews and in the
present annual part are obtained, with a few exceptions,
from the observations telegraphed daily to Simla for pub.
lication in the Daily Weather Report. Ir the case of ther-
mometric observations they are telegraphed to the nearest
half degree. Hence the maximum and minimum temper-
ature data of the second class observatories derived from
these telegraphic reports occasionally differ to some slight

extent from the means of the more exact data (recorded
to tenths of a degreg) tabulated in the observation forms
sent into the Calcutta Office, and which are used in the
calculation of the temperature data in Table II.  There is
also another reason why the mean maximum and minimum
data in Tables I and II differ to a slight extent. In TableI
the daily or 24 hours period is assumed to end at 8§ a.M.
and in Table 11 at 4 P.M., and hence the maximum temper-
ature in Table I for any month of thirty-one days at any
station gives the mean for thirty-one periods of 24 hours
ending at 8 A.M., of the 31st, and in Table II for the same
number of 24 hours periods ending at 4 P.M., on the 31st,

-and hence virtually of a monthly period one day in advance

of the former. Similarly for months of 28, 29, or 30
days. These remarks will explain some of the slight
discrepancies which may be found between the maxima
and minima mean data in Tables I and I], and hence alsoin
the monthly mean ‘variation temperature data in the
monthly reviews and annual summary. It may also be
noted that the methods of exposure of the instruments at
observatories in India, and of the reduction of the observ-
ations and the calculation of mean data, have been fully
stated and explained in the Annual Reports on the Meteoro-
logy of India, and need not be repeated. The reader is
referred more especially to the Annual Report of the
year 1885 for the fullest information on this subject.

Temperature,

The methods of exposing the thermometers at observ-
atories in India and of deducing the daily and monthly
means from the observed readings of the instruments are
described in pages 18-19 of the Annual Report for 1890.

The variations of the mean temperature of each month
from the normals given in Table II of the monthly
reviews are deduced by a comparison of the actual monthly
means with the normal monthly means obtained by the
same methods given in Table XII of average monthly
temperatures of 88 stations in India and Ceylon, etc., in
pages 19 to 22 of the Annual Report for the year 18qgo.
Average data for 134 stations will also be found in pages
39 to 42 of the Annual Report for the year 1887, In
Table I published in each monthly review, as in the Daily
Weather Reports, the mean temperature of the day is cal-
culated by the formula

Daily mean = -f2iinem & minimum |

It differs from the true daily mean by amounts varying
slightly with the season. Variations of the daily or monthly
means obtained by this method from normal daily or monthly
means usually differ very little from those obtained by the
more laborious calculation of true daily means and the com-
parison of these with normal true daily means. In Table I
the variations of the monthly mean maximum and minimum

temperatures from the normal as well as the variations of
the monthly mean temperature (7.e., T2X™mtmvmanY gre
given, 4

Normal monthly mean maximum and minimum temper-
ature data for stations in India were given in the annual
summary for 1891 and need not be repeated.

In Tables I and II of each of the monthly reviews for
1893 are given the variations of the mean temperature
conditions of each station and of the eleven meteorologi-
cal provinces from the normal temperature conditions of
the month, The following table gives summaries of the
temperature variation data for each month of the year
1893 and for the year. In the first table (Table I) the
same division has been adopted as that employed in the
Annual Reports from 1887 to 1890 and thus enables an
exact comparison to be made of the temperature data of
the year 1893 with those of previous years given in the
Annual Reports. In the second set of tables (Tables I11(a),
I1(4) and I1(c)) the variation data are given for the eleven
divisions or meteorological provinces .into which the
empire is divided for the purpose chiefly of comparing
meteorological and health statistics and in the last table -
(Table IfI) the data are given for the 52 smaller divisions
or areas into which India is sub-divided with a view to the
comparison of meteorological and crop statistics,
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TABLE 1.— Geographical Summary of the temperature data of Table I1 in the 1893 monthly reviews.

Numb:
MrrroroLosiCAL Provinee, Stu‘i? « January, | February,| March, April, May. June, July, August, | September. | October, {November, chccmber. Year,
ations,
o ° ° ° ° o o ° o ° ] © °
North-West Himalaya | 6—7 -58 ~76 -5'7 -'04 +0'3 —-17 -1'3 o ~1'0 +0'2 —08 +06 -1'Q
Sikkim Hlmdaya and| 2—3 —26 ~3'7 ~48 -0 +0¢ -1'6 ~16 -0'8 -17 -0'7 -10 ~1'8 -1'7
Nepal. ‘
Pun]ab Plains . . 4 ~18| =357 =31 +2'1 +14| —o07| -19 +1°1 -0'3 +07 +0'5 +24 1 —~04
Gangetic Plain ., 9 -8 =61 —-47 —~0'8 —20 —3'9 —2'2 +0°1 ~1'8 —0'6 -0'7 +0'§ -~2'0
Western Rajputana 3 -14 -~ 62 —-16 +1'8 +06 -1'5 -18 +0'7 —-06 -07 +02 +18 ~07
Eastern Rajputanaand 4 -21 —-54 1 =~40 +1'0 -1°7 -13'5 —2'0 +0'8 —-23 -12 -0l +0'5 ~17
Central India.
Nerbudda Valley . 3 —25| =50 —4'9 —~0'9 —-26 —-3'7 +0°§ —0'S —1'4 -0’9 +2'4 ~0'6 -17
Chota Nagpur , . 1 -27] =69} ~-56] -—13 -48| —43| -r2 +04 —14| =06| —o04 +01 ~24
Lower Bengal . 5 -1'7 —58 -54 ~2°1 —-32 —21 —0°'7 +0'2 -0'9 o [} -0 —18
Assam and Cachar . 3 bl M —-2'7 ~31 -16 +17 —0'8 —-18| =—o06 +01 +0'2 —0'1 -17 -10
QOrissa . . 2 —29 —2'51 ~4'3 —-12 -29 —2'0 +0'3 +04 -0'q +03 +07 +0'1 S
Central Provinces| 5—6 —-2'7 —4'7 —6'7 ~06 —2'1 —-2'6 +1'0 —0'8 -1'3 -0 +1'5 —-0'4 -17
South and Berar.
Konkan . . 3 -1 -24 | -17 +03 -~1'0 —0'5| —o1 —o'1 —0'1 -0 + 11 +0'1 -0'5
Malabar Coast . 1 +1°1 ‘+0'6 -0 ~0'7 ~16 —0'1 -0'7 +0'7 +0x -0'L +o°t +0°1 -—0'1
Deccan, Hyderabad 5~6 -0'5 —07 | =—30 ~14 ~22 -1 +0'2 -1'2 —1'0 -13 +04 -~14 -1'1
and Mysore. .
East Coast and Car- 4 +06 +14| ~03} =09| ~06| —~12| -—09 o tOS +og| +o05| —0o5| ~o04| -—ou
natic.
Arakan and Pegu . 5 —23 —1'1 —21 —-11 —2:2 —~o0'1 +0'1 +0'3 —~02 —-0'4 +0°2 -0'9 —08
Bay Islands . . X —-0'2 +0'2 +11 —o8 ~10 ~05| -—o1 —04 +0'3 -1'2 +0'5 +34 +0'1
Extra Tropical India .| 40—42 —26 —~57 1 ~—44 —0'3 —0'9 ~24| -1% +0'2 ~12| =03 —-0'1 +0'3 16
Tropical India . e} 27—28 | -13 —~16| =30 -0'8 -18 ~12 +o1l .—o2 —-04 | =05 +0'5 —~o'5| =09
Whole India ™ .1 67—70 —-2'1 -4t ~38 -0'5 -13 —20 -0'9 o ~0'9 —~0'4 +0'1 o -1'3
TaBLE I1(a).— Variation of the mean month /y maximum temperature from the normal in 1893 tn t/ze eleven
Meteorologzcal Provmces af India.
MeTeoR0L0GICAL PROVINGE, Janvary, | February.! March, April, May, Juone, July. August, |September. | October, [November,jDecember,| Year.
° ° o ©° ° o K © L © © ° @
Burma Coast and Bay Islands ,| <10 + 07 —-12 —-0°'9 —4'4 + 1t +0's +0'7 —1'0 -1'5 -0'5 -27 —1'0
Burma Inland . . —-11 —~0'2 —-30 —-22 —6'4 —-03 +0'3 . +04 —0'g ~30 ~1'4 —2'9 —17
Assam . . . ~28 —-4'4 —~13'8 —-23 +1'8 —-1'3 ~31 —-1'9 —0'4 ~0'5 -~0'9 -1'5 ~18
Beangal and Onssa . -2'4 ~-73 —69 —32 —4'3 —34 ~08 +05 -1'0 -0 —~0'6 —0'L —-2'5
Gangetic Plain and Chota "lag- ~24| =~89| ~72| =2 -39 —-51 ~21 +0'4 —2'5| ~17%§ -1'6 -0z ~32
pur.
Upper Sub~Himalayas . —-62| —106 -~80 —2'9 —3'4 —6'5 -~ 50 +1'3 —3'5 —-1'9 ~2'1 *-0'g -4t
Indus Valley and North- West —4'1 —-9'3 -34 +20 -0'7 —0'8 -~35 +21 —0'g -03 ~10 +2' ~r5
Rajputana.
East Rajputana, Central Indja —-37 —~82 -~54 +09 —2'q —41 —-2'5 +21 -2'5 —-13 ~2'8 +09 (- —2'§
and Gujarat.
Deccan . . . . | ~56 -85 —-1'7 -2'Q —4'8 +1°2 ~08 -1'8 —0'9 —-0'g +0'2 ~2'
West Coast . . . —12 —2'0 —~1I'f +02 | —1'7 -0'7 —-0'3 +0'6 +0'L —06 +0'8 +1°0 ~0'4
South India . . M . +0'5 +0'2 —~2'9 -08 -1°2 —-17 -_12 —0'6 -0'7 -0'5 —-1'4 ~03 ~0'9
TABLE II (8)—Variation of the mean monthily minimum temperature from the normal in 1893 in the eleven
Meteorological Provinces of India.
METEOROLOGICAL PROVINCE, _]anua'ry. February, | March, Aprils. May. June, July, August, {September,| October, LNovcmber. December.| Year,
. o o o -] L] o ° o o o ° ° o
Burma Coast and Bay Islands,|{ —18 o ~05 —~o'5| —o06 +06 +0'4 +0°'3 —0'3 | =—o'§ -12 —40 | ~07
Burma Inland . . =28 +1'1 +1°4 ~1'8 —0's +03 +02 +0'2 —02 - 10 —1%0 -58 ~0'8
Assam . LV —0'6 —0'7 —2'6 ~10 +1'5 —07 —-1'2 o -0'6 —03 +08 —33 ~0'7
Bengal and Orlssa —1'2.4 =2 -37 ~o08 -~1'0 —-09 —o'1 +0'7 —0'3} +04 +1°2 +o1 ~07
Gnngetlc Plain and Chota| o —-26| —38| =—-07| =06 -23, =10 o —I'z| +o%y4 t3o +11 ~0'6
Nagpur
Upper Sub- Himalayas . +0'3 —24| —-38) =~o06| 406 —-23| —16) =—o§ o —0'5 +10 t24) =07
ladus Valley and North- West +07| =33} =24 | +13] +12 —~05| —13] ~—o04 +08 | —11 +08 +2'5 +0'1
Rajputana,
East Rajpu.ana, Central India| —1'0 -3'4 —-2'7 +11 ~0'1 —-1'5 —14 +0°'2 -~0% —2'8 +4'2 +2'1 -0'5
and Gujarat,
Deccan . . . . .| —06 —2'0 —-36 -1 -0'9 -1'6 +0°t -0'4 -0’3 —-14 +46 +0'5 -06
West Coast . R . . —06 —08 —-1°4 +0°2 -0'5 o +o0°1 +06 +0°3 -0'7 +16 —0'5 -0l
South India . . . . +05 + 27 +0'3 ~1'6 —-09 —08 —-0"4 -0'3 —0'4 [ +10 —-1'4 o
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Tasre II (¢)—

Provinces of Ind:a.

Vaviation of the mean monthly temperature from the normal in 1893 in the eleven Meteorological

MeTtsoroLoGIcAL PrOVINCE, January. | February. | March, April, May, June. July, August, |September, | October. November,|December,] Year,
L 4
] L o a o Q -] ° L] ] o o

Burma Coast and Bay Islands .| —14 +03 -0 —0'7 —26 +0'9 +04 +05 —06 -—1'0 —-09 - 34 —-08

Burma Inland . . . —20 +0'5 —0'8 —2'0 -35 o +0°3 +03| —o06 —-2'0 —-1'2 —4'4 -13

Assam . . . . -1y -2'6 —-3'2 -1'7 +1'7 -1°0 —2'2 ~1'0 —-05 —~0'4 o ~2'¢ -13

Bengal and Orissa . . —-1'9 —4'8 —53 —20 ~2'7 —-2'2 —0'3 +06 -0'7 ~0'1 +0'3 3 ~1'6

Gangetic Plain and Chota -13 —58 -56 —-10 —23 -37 —16 +02 —-18 —o06 +0'7 +05 -19
Nagpur

Upper Sub Himalayas . =30 —6'5 -59 - 18 -14 —4'4 —33 +0'4 -~1'8 —13-2 -06 +1'2 —-2'4

Indus Valley and North- West -15 —63 -28 +17 +03 —0'5 —-24 +09 [ ~08 -0 +23 -07
Ra]putana

East Rajputana, Central India —2'3 -59 —4'0 +0'9 -1'3 —28 —~2'0 +12 ~1'5 -2 +07 +1°5 —-1'5
and Gujarat

Deccan . . . . ] =19 —-3'8 —6€1 —1'4 -—2'0 —32 +0'6 —~0'7 ~1‘2 —12 +1'9 +04 ~-16

West Coast . . . . —~0°Q -~1'5 -1'3 +0'2 ~11 -0'4 -0n +06 T 402 —0'7 +12 +02 —-0'3

South India . . . +0'§ +1°5 -1z -1'1 -1'2 -13 ~08 -0’5 —06 —0'3 —02 ~09 -0

e
TABLE lll.—Variation of the mean monthly and annual temperature from the normal in 1893 in the 52
Meteorological Districts or Divisions of Indra,
. % & © a%
) . ) 2 K] 4 Y
ProOvINCE. Division, g § £ i . ., . H g 2 2 % ’:’:..;'
SR - S A O B - S I S I S A
=, & = < = 2 5 < ' et z 8 | =2
o ° ° o o -] -] o o [ (] o
Tenasserim . . ol =17 408 o +06| ~31| +17| +05| +11| =06 =~10| ~=09| ~-41|~06
BurmMa Lower Burma . of =12| +02| ~09| —12] —~24| +06]| +05]| +05| —04| —0g| —08]| -33|—08
Central do. . . «f =20 +0§5| =08 ]| ~20| -3% 0 +03| 403 | —06| —20| —12| —44|~13
Arakan . . o] —26| -10| ~23| —20]| ~271| =06 +01| +01| —13] ~15| —09| —23]}~1'4
Eastern Bengal . . -] =19} —38) —40 —,2'2' —1r4| —1r1| —o6| +09| ~03( —07/| +03]| —03 (=13
Assam (Surma) . o{ —09| —28 | —29| —~07| 420 =05 | —22| —-07 | +08( —02| +409| —10|—07
Do. (Bmhmapun‘a) < =22 | —26| —34] —-16| +135| —13| —22| —1'1| ~12| —05| —05| —g33{-15
Deltaic Bengal . .| —19| —56| —22| —1g9| ~28| —a2| —06| +o05{ —05| +01]| o© —o03|~-15
BenGAL AND Ceptral do. . . of —1'5! ~59| —63| ~26| ~31 —24| —08| 404! ~11 —o02]| +05% +03 | ~19
ASSAM. }| Orissa’ . . o] =23 —~-34| =54 ~21 —33| —27] +01 +04| —08| =01 +0'7 +06 | —~1I'§
Chota Nagpur of =20 66| —74| —21| —g1| =48] —06| +03]| =1v4{ ~11| +15| +09|~23
Bihar (South) +» . .} —06| =61 <61 | ~21| ~z§| =27 —13| 405} ~r9| ~03| +10]| 4171 |~-18
Do. (North) « . .f —r3| —49| —44| ~09| —08| =07 | =16 +0a| —13| +04| +08| —02|=~12
N((gth-}vestern Provinces| —~12| —59| —59| ~16| —2:9 | —53| —20 o —21| —10| + 03| +o5|—%2
ast).

NorTH-WESTERN }| Oudh (South) , 4 -16| —62| —g1r| —15| —29| ~63| —23! —cu{ —22| —r2| 406 +03|~24
PrOVINCES AND | North-Western ~ Provinces| —16 | —62 | —54 | +171| —19| ~38| —20| +22| —1§ 18| +o1| 415 |—10
Oupn. (West). ‘

North-Western ~ Provinces | —26 | —65| ~62| —22 ]| —21| ~47 | =21 ° -18| —09| —06| +12]—24
(Submontane).
Punjah (South) . - . —31 —~80 —51 —-0'0 —0'9 —-31 - 34 + 22 —1°4 ~-—0'Q -—0'7 +1'4 | —20
Do. (Central) . ol =30 | —60 | ~49| -08| +14| —21| —30| +20| —09| —01| +17°0| +25|~12
Punjas . Do. (Submontane) = .| —g2| —69 ! —63 | —12| —~19| —q0| - 34| +0q| —29| —21 | —o7 | +09|~-276
Do. (Hill Districts) =73 =87} —76| —rs! —22| —48| —38| —o06| -28| —10| —11] +15|~33
Do. (North-West) . .| —29 | —63 | —49| —03| +04| =37 | ~51| —07| —09| —15| —0§| +12 =21
Do. (Wesy) . . o] =20 | —65| —351| +21| +10) +11| —1'8| +09]| +01 | —01| *+o01| +17|=06
Malabar . +{ #0311 o —o5| ~o04| ~18| +01 | —08| +10| +05| —06| +1'0( ~04|—~01

BoMmgay Madras (South Central) A —10]| 420 | —0g| —19| =27 | —13|{ —0'5| +04| +10| ~01| =09 | ~12]-06
MaLaBAR Coorg . . o] -0 ? ~15| ~06| ~11| +1r3| +o2| —o02| —13!| 06| 401 | —15] ?
Coast Dis- {] Mysore . . o +18] +30| —08| —14| —18| ~09| —07| —07| —02| —05| +01| —1r5!~-03
TRICTS (Map. j{Konkan . o . .| —19| —24| ~16| +05] —o7| —06| +03| +04| +01| —07| +14| +06|-04
RAS). ( Bombay Deccan . ol ~09| =18 | ~31] =13 —=t7| —21| 406 —10] —07| —13| +07| —09 | =11

Khandesh . . . of =17 —38| ~38| +08| —20| —27| +05| —02| —03| —08| +38| +15]|—07

CeNTRAL Prov-¢ | Berar —23 | =43 ~73| ~12| ~17]| —31 +25| =17 | ~1§5| —11| 423| 411 {~1"%
INCES anp) | Central Provmces (West) —-26| —54| —63]| ~13| ~19 _3.4 407 | =09 | =15 —14] +26| 406 |~17
BERAR. . Do. (Central). —-2'5 1 —5§ —70| ~1'5| —21 ~40| —o02| =01 ~14 | =19 +1'8| +04|=20

Do. (East) .| ~25| —52| =64 | ~23| —27| ~39! +04] =04, =12 | —0g | +22| +11 =18

N
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TABLE IIl,—Variation of the mean monthly and annual temperature from

Meteorological Districts of India—concluded.

the normal in 1893 in the 52

oo 8 . o
A 5’ : o 2 Y < 3 5 g
PROVINCE, Division, § E € 2 o ¢ . H § 35 g g =8
- M L] Y o g = Ed S ° o H] Sa
=, & = < = i S < ] s z a [=2
3 -] o o o -] o o | ° L] o
Gujarat . . o =~1'5) =34 —16] —0'1| 401 | ~2'1| ~03| 407 —=07| —1v85| +24| +21|—0o
Bompay (NorTH) S Kathiawar . .f =31 —55{ —34] +r1i| -1 | —25) ~r5| +06) ~04!| —14| +05| +34/|— ..f,
(| Sind and Cutch . -~o05| —6o0o! —18| +20 [} ~07| =19| +10| +03| —13| —03| +36|—06
Centra! India (East) . | =23 -5§5| —51| =06} —~24; —53) ~09| +06] —16| —20| +08| 404 | —20
RajeutanA  AND Y[ Rajputana (East) Central| —29| —59| —36] +12| —10| —22 —24 ! 412 =17 =23 | 407 | +14)|—15
CENTRAL INDIA India (West) . . .
Rajputana (West) . . ? ? ? —32; —20| ~4%) +18| —~11| ~09| —04 | +29} ¥
East Coast (North) . ~03{ 412} —21| =r1| =~07! —10| +1°5| —08| —18 o +02| —02 =04
\ Hyderabad (South) . ~0g| 403| —6%} —1'5| —14| ~22| +09| —r1)] =16| —v1| 406 | —09|—12
J Madras (Central) . 02| +11}| —235| =22} —23 | ~21| 5| —1'§| —12 | —09| 401 | —rg|—12
MaDRrAS . East Const (Central) . ~-14 | +1r4} —13) =01 | +023| ~1'9|{ ~09| —10| —24| —1'5| —o0'§5| —04 | —08
8 East Coast (South) —07 | +417| 403 | —08| +o4| —1% ? +08)| 410 +o08| —0'3) =03 ?
Madras South . ~04| +11| —1'1| —1'2| —03| ~1'5| —~31| —06| +03] —08| —15}| —08|—08

In the following discussion of the meteorology of India
during the year 1893, the year is'divided into four seasons
according to the following arrangement :—

15¢—The cold weather period, including the months

of January and February.

2nd~The hot weather period, inciading the months

of March, April and May.
3rd—The period of the south-west monsoon rains
proper, including the months of June, July,
August and September.

4th—The period of the retreating south-west mon-
soon, including the months of Uctober,
November and December.

The following gives a #»ésumé of the chief features of
the temperature conditions during the year :—

1. The Cold Weather Period.—The weather was
unusually disturbed during this period in Northern India.
A succession of cold weather storms followed at short jn-
tervals, during which snow fell in much larger amounts
than usual. A noteworthy feature in connection with this
precipitation was that snow fell to much lower levels in
the Afghan and Western Himalayan mountain areas than
has occurred for many years.

In January four storms advanced across Northern India,
each of which gave more or less general rain in Northern
and Central India and unusually heavy snow in the Hima.
layas. [n the month of February there were also four dis-
turbances. The first three were ordinary cold weather
storms, and advanced from Baluchistan across Northern
India. The fourth disturbance commenced as a cold
weather storm, but its disappearance was followed by
unsettled showery weather for some days over the
greater part of India.

Each of the storms was preceded by a warm wave and
followed by a cool wave. These waves advapced across

Northern India. and in consequence of the rapid succession
of storms the temperature changes were unusually large
and rapid, The storms gave abnormally heavy snowfall in
Baluchistan and the Western and Central Himalayas, The
snowfall in Afghanistan was also heavier than usual, but
the chief feature in that area was the intense cold, the
winter in this respect being the most severe that has
been experienced during the past fifty years.” The un-
usual severity of the cold was also the chief feature of
the winter in the Upper Sutlej .Valley and in Ladakh and
probably over the greater part of the Western Himalayan
mountain area. The following gives a summary of the chief
features of the temperature conditions of the period : —
7st—The mean maximum or day temperature was
considerably below the normal during this
period in Northern and Central India, as is
shewn by the following data : —

VARIATION OF MEAN MAXIMUM TEM-
PERATURE FR:/M NURMAL.
Pouiticar Division,
January February l}"gfage
o -] o

Punjab . . . —64 —10% ~—84
North- Western Provmces . . —4'3 - 98 —71
Rajputana . . . . —41 -~ 91 -66
Central India . . . .| —38 — 79 —~59,
Bihar and Chota Nagpur —~18 — 81 —50
Bengal and Orissa —2'4 —_— 73 - 49
Assam |, . . . . . —2'8 — 44 —-3'6

Hence the day temperature was very considerably in
defect. The reduction of temperature was |
greatest in the Punjab and North Western
Provinces and decreased in amount eastwards
and southwards. It was also considerably
greater in February than in January, a result
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of the continuance of the disturbed con.
ditions in Northern India and of the increas-
ing snow accumulation in the adjacent
mountain districts.

2nd—The mean minimum or night temperature was
below the normal in the same areas but toa
less extent than the maximum temperature.

VARIATION FROM NORMAL OF MRAN
MINIMUM TEMPERATURE OF
Pouticar Division,
January | February ﬁx:?;ii%?n
1853. 1893. of period,
o ] -]
Punjab . . . . . . + 04! -—3'0 -13
North-Western Provinces . . +0'§ -—2'7 -1
Rajputana . . . . . ~—18 -—36 —~2'7
Central India . . . . . ~15 -33 —24
Bihar and Chota Nagpur . . . -—0'5 —2'8 -3
Bengal and Orissa . . . —12 —-2'1 —1'7
Assam . . . . . . ~—0'6 -0'7 —0'7

3#d=The mean daily temperature was in consider-
able defect over the whole of Northern and
Central India.

vARIATlON FROM NORMAL OF MEAN
DAILY TEMPERATYRE OF
Province,
January Fehruary f\vFrage
| | e
o o o
Punjab ., . . . . . —3'0 -6'7 —4'9
North-Western Provinces . . ~20 -63 —42
Rajputana . . . . —~—3'0 -04 —47
Central India . . . . . —27 ~56 —4'2
Bihar and Chota Nagpur . . - —12 —~5's —3'4
Bengal and Orissa . . ~-18 —4'7 -33
Assam . . . . . -17 —~206 —2'2
4th—=Temperature was even more largely in defect

at the hill stations in Northern India than it
was at the neighbouring plain stations, The
following gives variation data of eight repre-
sentative hill stations for the period :—

l VARIATION FROM NORMAL OF MEAN

" Maxi ini Mean dait
Hite Searton, tt:m:yrr:(lmc.. teh:lnp;nal;?rc temperatur};
January aud| January and | Januvary and
February February February
. 1893, 1893, 1893,
I
° ° °
Quetta . . . . . . —7'7 -58 —68
Murree . . . . . —89 -—7°1 —8o
Chakrata . . . . . —83 -5 --69
.Mount Abu ., . . . . ~ 81 —5'5 —6'8
Darjeeling . . . . -2'8 —31 - 30
Pachmarhi -~ . . . . . —4'8 -18 —373
L=h .. . . . =6 —31 —48
Kailang . . . . . —50 ~52 —51

The season was one of exceptional coldness at many of
the hill stations. The following gives the lowest tempera-
ture at several of these stations together with the lowest
previously recorded for comparison *—

Lowest
temperature | Lowest tem-
STATION, recorded in Jperature pre- Year,
cold weather| vi usly
period, 1893, | recorded,
o L] ’
Kailang . . . . . -98 -7'0 1887
Leh . . . . . . —4'8 —170 1878
Gnatong . o . . . -55 31 1892
Kalat . . . . . . 30 —3'0 1801
Meshed , . . . . . 40 1o 1891
Srinagar . . . . . 4'1 23'1 1892
Murree . . . . . . 192 15'7 1886
Simla . . . . . 19°2 197 1883

In the plains of Northern India the lowest minimum
temperatures were recorded in the great majority of cases
during two periods, v¢3,, the 27th and 28th of }anuary and
the 2nd and 3rd of February, These were not so low as
were experienced in the corresponding period of the pre-
vious year.

The following gives the lowest night temperatures
registered at representative stations in Northern India
during the cold weather of 1893 and the lowest previously
recorded for comparison :—

Lowest
minimum!
Station. Teberaed | previousty | Yean
during cold recorded,
weather, 1833,
] -]
Peshawar . . . . . 31'9 288 1878 &
1880.
Lahore . . . . . . 332 292 1889
Agra . ., ee e 391 36'3 1878
Sirsa . . . . . . 317 300 1878
Jeypore . . . . . . 36°7 348 1884
Jacobabad . . . . . 34'5 29°0 1887
Allahabad . . . . . 40°4 30'0 1878
Hazarivagh . . . . 402 37°s 1874

11. The Hot Weather Period.—The temperature
conditions of the month of March were similar to those of the
preceding month, and hot weather conditions did not set in
until nearly the end of March. This wasmainly due to the
occurrence of a number of disturbances of the cold weather
class and to frequent and heavy rainfall, more especially
in Central India, the Central Provinees and North Deccan,
The following is a brief statement of the chief temperature
features of March :— .

1st—Temperature was largely below the normal in
the Central Provinces, Berar, the North
Deccan and Central India, the deficiency
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being very large in the day temperature.
The following gives data :—

-
VARIATION FRUM NoRMAL IN
MaRcH 1893 OF

Drsyricr, Mean Mean Mean
maximum minimum daily
temperature, {temperature, jtemperature,

° -] L
Berar . N . . . . —11'3 —-3'2 -~7°3
Centra) Provinces, West . . .o~ 92 -3'4 ~63
Ditto Central . . -~ 95 —45 | =70
Ditto East ., N -102 —2'6 ~64
Hyderabad . . . . — 94 —2'8 -6t

2nd--Temperature was almost as largely in defect
over the whole of Northern India as it was in
the area of greatest deficiency of temper-
ature for which data are given above. The
deficiency was large in the day temperature
and moderate in the night temperature.

VARIATION FROM NL;RMAL lIMARCH
1893 OF
Drermicr. Mean Mean Mean
maximum | minmu m daily
. |{temperature, {temperature,; tempetature,
o o N L

Punjab . . . . . . -6 -3'4 —4'0
North-Western Frovinces, . . —~76 ~37 —57
Bihar . . . . . . —-68 -3'7 -53
Chota Nagpur . . . . . -8z ~—6°5 -74
Beigal . . . . . . -57 -2'6 —4'2
Rajputana . . . . —47 —-25. -36
Sind . . . . . —2'4 ~-1'2 -~1'8

3rd—T he deficiency of temperature was even greater
at the hill stations than in the plains, and
was almost as marked in the night as in the
day temperature. The following gives data
for seven stations :—

VARIATION FR™M NORMAL IN MARCH
1893 0¥

TION.

Sratton Mean Mean Mean
maximum minimum daily
temperature, {temperature, [temperature,

(

N o o -]
Quetta . . . . . . . ~2'9 -—4'4 -3
Leh . . . . ) . -59 —42 C -5
Murree . . . ’ . - 58 —6'3 ~61
Simla . . . , . —82 -50 ~71
Chakrata R . 5 . -87 —61 ~7'4
Darjeeling . . . . . -53 —48 ~51
Mount Abu . . . . . —-61 —36 | ~—49

4th——Temperature was in slight defect in Burma and
Southern India by moderate amounts, except in
the South Coromandel coast districts. and at
Port Blair in the Andamans, where it was in
slight excess.

The temperature conditions of April and May 1803
preceded a much stronger monsoon than usual, in fact one
of the strongest of recent years as estimated by the rain-
fall or actual strength of the winds at the coast and interior
stations. Temperature increased more rapidly than usual
in the last week of March and first week of April, and
afterwards increased at approximately its normal rate. The
rise of temperature was very rapid in North-Western India
during the first ten days of April, and from the 10th to the
15th April temperature was from 5° to 10° above the normal
over the greater part of that area. This unusually rapid
increase was, however, followed by a period of disturbed
weather, which reduced temperature very considerably.
Hence, as shewn in page 529, the mean temperature of
the month was below the normal over nearly the whole of
India.

In the month of May, temperature increased rapidly
during the first week. This was followed by disturbed
weather {marked by series of dust storms and thunder
storms) lasting from the 6th to the 14th, Temperature
then increased until the 24th in North-Western India,
when it was largely in excess.

The following table gives the highest actual maximum
temperatures of the 24th recorded at 8 A.M. of the 25t}i
at sevea stations in North-Western India ;=

TEMPERATURE.

S Maximum of Min:)mum |
TATION. the, 24 baurs h‘gu‘rscp:-:- Mean.

preceding ceding 8 A.M.

8a,m.0f 25th.| " of 3sth,
© o o

Sirsa . . . . . . 1149 89y 102'2
Khushab . . . . . . 1141 881 101°1
Agra B « . . . 113°5 859 99'7
Montgomery . . . . . 1129 850 990
Sialkot . . . . . 1123 807 101°0
Lahore . . . . . $ 1123 &80 100°2
Jacobabad . . . . 109'3 846 97°0

The following gives the variation of the temperatures
from the normal for five of these stations for which normal
data are available :—

VARIATION FROM NORMAL OF
STATION,
Maximum | Minimum Mean
temperature,| temperature. | temperature,
° o 3 °
Sirsa = . . . . . . +88 +13°4 +11°1
Agra . . . . . . +59 + 39 + 49
Siatkot . . - . . +5'9 +15'4 +122
" Lahore . . . . . . +88 4155 +iz2
Jacobabad . . . , . —16 + 63 )

A comparison of these figures with similar data for the
corresponding period of previous years indicates that the
temperature conditions in Upper India were not so marked
as usually obtain immediately before or are coincident with
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the first great burst of monsoon winds and rain, and the area
of highest temperature and greatest excess of temperature

was further north than usual, z/z. in the Punjab, and not in

Sind, This period of excessive temperature was coinci-
dent with the formation and advance of a severe cyclonic
storm whichk crossed the West Bengal coast on the 26th and
gave a deluge of rain to Orissa and South Bengal. The
absolutely highest temperature recorded during the month
and'the year was 119®0 at Jacobabad on the 7th. The mean
temperature of the month of May was generally below the
normal, the deficiency being greatest in the areas influenced
by the strong sea winds or the cyclonic storm of the month.

The following gives the chief features of the mean
temperature conditions of the months of April and May :—

1st—Temperature wasin moderate defect in North-
Eastern lndia and Burma. The following gives

data :—
VARIATION OF MEAN TEMPERATURE
FROM NORMAL IN
DisTRICT,

Period,
Apri} 1893, | May 1843. Apriland

May.

-] o o

Burma . . . . . . —-12 ~2'8 -2'0
Bengal . . . . . . —22 —-2'4 -23
Orissa . . . . . . —-2'1 -33 -2'7
Chota Nagpur . . . . . —-2'1 ~41 —-31
Bihar . . . . . -1°'§ -17 -16

The preceding data show that the deficiency was
greater in May than in April. It was most
marked in Orissa, Chota Nagpur and West
Bengal.

2nd—Temperature was in sllght defect in the Penin-
sula as is shown by the following data :—

VARKA'“ON OF MEAN TEMPERATURR
FROM NORMAL IN
i Period,
April 18¢3. | May 18¢3. April and
Mag,
o -] o
Central Provinces . . . -17 —2'2 -2
Berar . . . . . . -~1'2 -17 -1
Bombay . . . . . . -0’1 —16 —-0'9
Madras . . . . . N -12 —~09 -1

2rd~Temperature was in slight defect in North-
Western and Central India. The deficiency
decreased northwards and westwards and was
*mal in amount in the Punjab. Tempera-
ture was i slight to moderate excess in Sind

and Baluchistan. The following gives varia-
tion data for this area :——

VARIATION OF MEAN TEMPEBRATURE
FROM NORMAL IN
Period,
April 1893, | May 1893, April and
May 1893,
-] L] -]
North-Western Provinces . . -1'1 -2'3 -17
Central India . . . . . —-0'6 -24 -1
Rajputana . . . . . +12 -2'1 -0'§
Sind . . . . . . +20 o +1°0
Ponjab . . . . -02 o -0t
Baluchistan (Quetta) . . . +1'7 +as +26
Punjab Hill Stations . . . -~15 -22 -19
-

III, The south-west monsoon period.—The
south-west monsoon current;in the Bay of Bengal was estab-
lished somewhat earlier, whilst thatin the Arabian Sea was
slightly later than usual. The two currents extended ab-
normally quickly over the interior and prevailed with un-
usual steadiness over the whole of Northern India until
nearly the end of September. The total rainfall of the
period was in excess over the whole of Northern and Central
India, the excess being most marked in the interior districts,
more especially, Rajputana, the North-Western Provinces
and the Punjab, More abundant and frequent rain than
usual during the south-west monsoon period reduces both
the day and night temperatures below the normal, the re-
duction being greater in the day than in the night tem-
perature. The decrease of temperature js also larger in
amount for similar (7.e., equal percentage) variations in the
rainfall in the drier districts of the interior, where the
rainfall is more variable and irregular, than in the coast
districts. The following tables giving variation data for
the larger provinces show the abnormal temperature
features of this period :—

VARIATION FROM NORMAL OF MEAN MAX]M&H
TEMPERAIURE IN
DISTRICT. .
Period,
!June 1895, July 1893. A;‘ssg;“ bepl%cgr;‘ber sje\;,;’;;,%“
1893,
o o € o Q
Burma . . . . +06 +0'4 +07 ~I11 +0'2
Assam . . . -12 -3 -1'8 +0°1 -16
Bengal and Onssa . . -3'3 -0'8 +0'4 ~30 -12
Bihar and Chota Nagpur -37 -1'5 +0'4 -2 -17
North-Western Provinces| =671 ~27 +1°3 -2'8 -2'7
and Qudh.
Punjab , . . . ~4'5 -5'5 +21 ~3'3 —28
Rajputana . . of 26 —4'1 +23 -27 -1'8
Central India . . o =70 -0'g +1'8 —23 —21
Central Frovinces o] =—55 +08 -0'4 -2'0 —-18
Bombay . . . ~21 | - 405 -0l -0°'3 -0
Madras . ‘e . . -2'2 -1'3 -~o07}{ =00 —-1'2
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VARIATION FROM NORMAL OF MRAN MINIMUM
' TRMEERATURE IN
Districr, Period
June 18¢3.1 July 1803, A;‘s%;;?t Sepltsegr;ber $ é]pkizfntger
1803,
o o o ° o
Burma . . . . +0'3 +0'3 +0'4 —0'3 +0°2
Assam . . . . -0'6 ~11 +0'1 —-0'5 ~0'5
Bengal and Orissa . . -0'g ~0'1 +07 -03 -0'2
Biharand Chota Nagpur . -18 | .~07 +0'3 -10 ~-08
North-Western Provinces -33 -1'5 -03 -~1'0 ~1'5
and Qudh,
Punjab . . . .} —o2 ~1% -03 +1°0 —02
Rajputana o] =16] <-223]|. 406] —o1 -0'9
Central India . .| =36 «09 —06 —09 | =153
Central Provinces .| =20 —0'2 —0°4 -06! =08
Bombay . . ~05 -02 +02 +0°1 -0t
Madras . . . -0'8 —-0'4 ~03 —-0'4 -0’5
. [
VARIATION FROM NORMAL OF MREAN DAILY
TEMPERATURE IN Variation
of
DisTRICT. Period rainfall
August |September] Juneto | of period
gore s oy | gt (Sl o
o ° ° ° ° Inches.
Burma . . +0'5 +0'4 +06 -0 +02 | -839
Assam . . —-0'9 -2'2 —0°g —0'2 —11 ] +803
Bengaland Orissal ~21 ~0'5 +0'6 07| ~—07! +602
Bihar and Chota} ~2'8 -1 +04 | —1v35| —13| +743
Nagpur
North-Western -50| —z1] +o0s5| —rg| —-2z1| +5s54
Provinces and
Qudh.
Punjab . . —-24 —33 +0'9 -2 —15| +517
Rajputana . -2 —32 +1'5 —1'4 —I13| +503
Central India .| =53{ =o09| +06| —16| —18| —o005
Central Provinces} —38 +0°3 —04 —13 -~13 | 4236
Bombay . . -1'3 +0'2 +0°1 —0'1 --0'3 | ~5'04
Madras . . -1'5 —09 —05 -0'S --08 | +307

A comparison of the last two columns in the third table
giving mean temperature data, shows that the variations of
the temperature were chiefly related to the distribution of
rainfall, the deficiency depending upon the excess in the
rainfall of the period and also upon the normal character of
the rainfall in the area (7.e., whether it is steady and large
in amount as in the coast districts or occasional and very
irregular as in the north-western districts of India). The
chief features of the temperature conditions of the period
may be summed up as follows :—

15st,—Large deficiency of the day temperature in June
and July and moderate deficiency in Septem-
ber over nearly the whole of India. The defect
was greatest in the North-Western Provinces
and Central India in June and in the Punjab
in July and September. It was in slight to
moderate excess in August over the whole of
India except Assam and the Peninsula.

2nd.—The mean minimum or night temperature was
in moderate general defect in June and in
slight defect in July and September, The
deficiency was greatest in Central India and
the North-Western Provinces in June and in
Rajputanain July. The mean minimum tem-
perature was practically normal in August,

On the mean of the whole period it was
normal in Burma, in slight defect over the
greater part of India, and in moderate defect
(averaging 14°) in the North-Western
Provinces and Central India. _
grd.—The mean daily temperature was in slight to
large defect in June and in moderate defect
generally in July and September. It was
normal or in slight excess in August. It was
on the mean of the whole period normal
in Burma and in defect over the whole of
India. The deficiency averaged less than 1°
in Madras, Bombay and Bengal and ranged
between 1°and 2° in the interior districts of
Northern and Central India and the Central
Provinces. It was absolutely greatest in
the North-Western Provinces (—2°1) and
, Central India (—1°8).

IV, The retreating south-west monsoon period.
~—The temperature conditions of this period were charac-
terized by a series of large and important variations from
the normal determined chiefly by abnormal features in the
air motion and the distribution of rainfall. The withdrawal
of the monsoon currents from North-Western India in the
last week of September was followed by a stronger set of
the Bay currentto Burma and North-Eastern India for a
short period. The Bay current was diverted to the Penin-
sula about the middle of October and gave unusually
heavy and frequent rain to the Peninsula until the end of
November. The rainfall during the period was abundant
over the whole area, and was abnormally excessive in the
month of November over the north of the Peninsula,
including Betar, the Central Provinces and Central
India, During this period pressure had increased more
rapidly than usual in Assam and Upper Burma, and was
considerably in excess relatively to the districts to the
south and south-west during the greater part of November
and December, Hence abnormally strong and dry north-
erly winds prevailed during the month of December in
Burma and extended over the east and south of the Bay,
and the rainfall of the month of December in Madras
was hence small in amount and confined to the South
Coromandel coast districts and was chiefly due tointensified
north-east monsoon winds and not to retreating south-west
monsoon winds. The following gives a brief statement of
the more important abnormal features of the temperature
conditions of the period :—

ist.—Temperature was in marked defect in Burma
2nd the Andamans. The defect was small
in October, when it was chiefly due to in-
creased rainfall, It was also small in amount
in November and was large in December.
As might be expected from the determin-
ing conditions, the deficiency was larger
B
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in the night than in the day temperature.
A fuller statement of the conditions of this
cool period will be found in page 493 of the
December Review. The coolest day of this
period in Burma -was the 1oth of December,
when the mean maximum temperature of the
24 hours preceding 8 A. M. of that day was
6°20 below the normal and the mean minimum
9°20 below it. -

~ The following table gives variation data for Burma and
Port Blair in illustration of the preceding remarks :—

BURMA.
OcToBER NOVEMBER DECEMBER
VARIATION FROM NORMAL OF 1803. 1803. 1893.
o © -
Maximum temperature . . . -1'9 —0'8 ~2'6
Minimum " . . . —-07 —1y —A4'4
Mean s .. . -—13 —1'0 .—3'5

PORT BLAIR.

Ocroser NOvEMBER | DECEmMBER
VARIATION FROM NORMAL OF 183. 1803, 1893,
-] o o
Maximum temperature . . -—2'0 —0'7 —0'5
Minimum " . . . —1'4 +12 -0
Mean " . . . —1'7 +0°3 -0'3

2nd.—Temperature was in large excess during the
greater part of this period in the Central
Provinces, Berar, the North Deccan and
Central India. The increased temperature
accompanied excessive humidity and in-
creased cloud amount due to the abnor-
mal extension of humid winds from the Bay
into those areas throughout the month of

November. The following gives data in
illustration : —

CENTRAL PROVINCES,

. October | November | December Period
VARIATION FROM NORMAL OF 1893. 1893. 1803. g;zoek;e:):o
T,
-] o -] o
Maximum temperature ~1°0 —-0'6 +0'§ -0
Minimum " . —1'4 +4'9 +0'9 +1§
Mean » . —r2 +22 +0'7 +06
S e S
BERAR.
VARIATION FROM NORMAL OF October, | November, | December, ocl:.;{,tl,dt
1893, 1893, 1803, D(‘cembel?
5 o Q o
Maximum temperature . —-11 —-16 +0°'5 -07
Minimum " . ~1to +61 +1'6 +22
Mean " . -1 +2°3 + 1t .+08

CEeENTRAL INDIA,

Period
VARIATION FROM NORMAL OF Oxcst;;er' Nolvsegr:;.ber' Defse;g.ber. 82‘0013:111::.
1893.
o -] Q Q
Magzimum temperature , —3'1 -3'5 -0'6 —2'4
Minimum " . —0'9 +5°'1 +1°4 +1'9
Mean " . -2'0 +08 +0'g -03

The abnormal temperature conditions in the Central
Provinces, Berar and Central India were very marked in
the month of November and more especially from the
17th tothe end of the month, The following variation data
for six stations in that area for the 28th illustrate more
fully than the preceding average data the remarkable
temperature conditions of this cloudy damp period in the
Central Provinces and Central India :—

VARIATION FROM NORMAL
OF
STATION Maximum | Minimam Hg"‘:"ﬂt” Cloud,
* temperature | temperature i 8 AM,
of 24 hours | of 24 hours
preceding precediog
8 a.Mm, of 28th.[8 A. M, of 28th,
)
o o o
Akola . . . . +50 +12'5 8o 1
Khandwa e . +78 +158 74 ]
Hoshangabad . . +50 +131 g0 o
Seoni . . . +2'2 +11°Q 87 I
Jubbulpore . . . +65 +12¢ 82 o
Indore . . . . +58 | 4112 Qo (]

3rd.—The variations of the temperature eonditions
from the normal over the remainder of
India were not large in amount and were
determined chiefly by the character and
distribution of the rainfall.

The following table gives comparative data for the
larger Provinces : o

VARIATION FROM NORMAL OF MEAN
DAILY TEMPERATURE IN

P v Variation
ROVINCE. October | Novemher| December| - Period rai:ffall.

1893. 1693, 1803, |Qctober to

cember,
° ° ° ° Inches.
- Burma . . . S A -—0'Q =35 =~1°g | —045
Bengal . . .l —o2 +0'¢4 -02 o +0'20
North-Western Provinces| =-—1'2 —01 +0'9 —0°1 +2'13
Funjab . . . J =10 —03 +1'5 +0't | —o025
Rajputana . . .| =18 +0°1 +2'0 +o0'1 | +1'32
Central India . o =27 +1°2 +05 | —o3 | +016
Central Provinces N ] +2'2 +07 +0'§ +2'00
Bombay, . . .l =10 +13 +0°2 +02 | -070
Madras . . . .l —03 —-0'2 —0'9 -0’5 +3'52

It may be noted that the abnormally low temperatuze
conditions during December 1893 in Burma were very
similar in their character and period to the conditions of
a cold period in the previous year, which lasted during the
whole of December and were most prominent during the
latter half of the month. The following gives a compara.



ANNUAL SUMMARY, 1893. 533
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tive statement of the lowest night temperatures observed
in that area d uring each of these two periods :—

Lowsst MiNiMUM TEMPERATURE
RECORDED IN ¢
StatION,
December 1893, December 1892,
o [
Bassein . . . . . 55'@ 550
Rangocn . . . . . 577 56'7
Moulmein . . . . . 584 56'4
Toungoo . . . . . 51t 51°1
Thayetmyo . . . . . 462 478
Mandalay ., . . . . 510 451
Bhamo . . . . . 39'4 44'9

The year.—The following table gives the variations of
the mean temperature of Extra Tropical and Tropical
India from the normal month by month during the year : —

VARIATION FROM NORMAL OF MEAN DAILY
TEMPERATURE IN
MonTH, )
E"’?ﬂg{;’?‘ca‘ Tropical India.| Whole India.

o o o
January . . . . "2"6 -3 -2t
February . . . . —5'7 ~16 —4'1
Match . . . . . —44 —~3'0 —38
Aptil . . . . .| o3 —o8 ~0'5
May . . . . . —09 ~18 -3
June . . . . . —2'4 —12 - 2o
Ty . . . o= +o'T —09

August . N . . . +0'2 —0'2 o
September . . . —rz —0'4 -09
Qctober . . . . —03 —035 —24
November . . -0t +0's +01

December o . I —0'5 o

-3

Whole year . . . . —-16 —o0g - —;'3

The mean monthly ‘temperature was hence above the
normal in only one month of the year, viz., November, and
the excess in that month was only 0° 1. Temperature was
largely below the normal in the months of January, Febru-
ary and March, the deficiency being greatest in February
in Extra Tropical India, when the mean temperature of the
month was 5°7 below the normal, and in Tropical India in
March, when it averaged 3° in defect in that area. The
deficiency was small and less than 1° inamount during the
remainder of the year except in the months of May and
June. In the former month it wasin slight defect in
Extra Tropical India and in moderate defect in Tropical
India, due to the unusually early temporary advances of
humid winds to Burma and Southern India. -It wasin
moderate defect in both areas in June. The deficiency
was greatest in Extra Tropical India and averaged 2°4.
It was due to the unusually rapid extension of the south-
west monsoon winds and rainfall over the whole of North-
Western and Central India,

The following are the larger and broader features of the
temperature conditions of the year in India which require
to be borne in mind in the discussion of the relations

between the variations of the more important elements of
meteorological observation :—

. 1st.—The year 1893 was the coolest that has been
experienced during the past 20 years in
India. The coolest year previous to 1893
in the period 1875-—93 was 1884 when the
mean temperature of the whole of India
in the year was 0°:61 below the normal.
The deficiency in 1893 averaged 1°:33 or
more than double that of 1884.

2nd —The cold weather was remarkable for its
low temperature in the Himalayan and
Afghan hill districts as well as over the
plains of Northern and Central India.
The cold weather really lasted until the
end of March or a month later than usual.
A noteworthy feature of the period was
that the deficiency in the months of
February and March was remarkably uni-
form in amount over the whole of North-
ern and Central Indiaand hence represent-
ed a general reduction of temperature in
Extra Tropical India due to abnormal
conditions common to the whole of India.

grd —Temperature was in moderate defect in the
month of May immediately preceding the
advent of the monsoon (the strongest of
recent years as measured by the rainfall as
well as the strength of the winds), over the
whole of India except in Sind and Baluch-
‘istan where it was in slight excess, The
excess in the latter area averaged 1° only,
whilst the deficiency in the remainder of
India averaged 13°

4th.—Temperature was in moderate defect over
the whole of North-Western and Central
India during the months of June, July and
September and was in very slight excess in
August. So far as can be judged from the
temperature data of Port Blair and other
insular and coast stations, the tempera-
ture conditions of the coast districts and
neighbouring seas were practically normal
throughout the whole period.

5th—'The variations of the mean temperature
from the normal were similar in charac-
ter although differing in amount in eight
months out of the twelve for Tropi-
cal and Extra Tropical India. In the
case of the remaining four months the
variations were very small in amount. As
there is a marked tendency for the vari-
ations to be of opposite signs in those

B 2
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two large divisions of the Indian area, the
similarity of variations. is a further evi-
dence that the abnormal temperature con-

ditions of the year were determined by
larger and more general causes and actions
than usually operate in the Indian area.

The following table gives the progressive variation of the mean annual temperature of the past 19 years :—

YEAR, 1875. | 1876, | 1877. 1878, 1879. | 1880, 1881, 1882, 1883, | 1884. 1885, | 1886, | 1887, | 1888, | 188, 18g0. | 1891, 1893, | 1893,
i 110 | 11 22 | 122 18 22 [ 126 | 12 81 8 2 68
Number of stations 72 72 74 74 79 log 0 3 |22 2 {18 | 122 0 7 ! 3 72 74 8

Mean anomaly .| —o'29] —008f +0°'17| +062) —0'13 +0'13| —o0°0l| —0O'II

Progressive varia-| ... | +0°21| +0°25] +045] —0°75| +0'26] —0'14; —0'I0

tion. | |

—0'37 —0'13’ +0°32| +0°37| ~0'31§ +0°59

—048 —061| —0°29] +008| —0'23 +0°36 +0°86] +0°'13 —~0'03| +066] —1'33

+0°50] —0'73] —0°16] +069| —1°69

Atmospheric Pressure.

Full information is given in the annual Reports formerly
published by the Department of the barometers in use at
Indian observatories and of the methods of reducing the
observations and obtaining the mean daily pressures (e.g.,
pages 58 and 59 of the Report for 18g0).

In Table Il of each monthly review, the monthly mean
pressure (corrected for temperature) is given in the fifth
figure column, and in the sixth figure column the variation
from the normal for each station, The variation data are
obtaired by a comparisbn of the actual monthly means
with the corresponding normal monthly means published in
the last two annual reports (7. ¢. Table XV in the Reports
for 1889 and 1890). These normal monthly means will be
used for comparison until 1894 probably, when they will be
revised up to date, The figures in these two columns
(272, the fifth and sixth of Table Il in the monthly
reviews ) are strictly comparable with the corresponding
data of previous years published in the annual reports.
In the seventh column of Table II in each monthly review
the mean pressures reduced to sea level and corrected to
constant gravity (Lat. 45°) are given, These, it should be
noted, are not comparable with the sea-level pressure
values of past years in the annual reports as, previously to

1891, no corrections were applied to reduce the monthly
pressure means to standard gravity. In Fable I of each
monthly review the pressure data are given for a fixed
hour (v7z., 8 A.M.) of the day. The second figure column
gives the mean 8 A.M. pressure for the month corrected for
temperature. In the third figure column the variations of
the mean 8 A.M. pressure from the normal mean 8 A.M.
pressure are exhibited.

Normal 8 A.M.mean monthly data for the great majority
of stations will be found in the Annual Summary of 1891,
Tables VII and IX.

Mean annual pressure data for the year 1893 will be
found under the headings “ Pressure’ tn Tables I and II
appended to the present annual summary.

The following tables give geographical summaries of
the pressure variation data according to the two groups of
divisions employed in the corresponding tables of tempera-
ture variation data ; that is, for the nineteen divisions for
which variation data were given in the “ Geographical
Summaries”’ in the annual Reports previous to 1891 and
for the eteven meteorological provinces in Table I of each
monthly review :—

TABLE IV.~—Geographical Summary of the pressure variation data of Table I1 of the monthly reviews of 1893.

umbel
METEOROLOGICAL PROVINCE, N g; ¢ January, |February, | March, April, May, June, July, August. [September, | October, [November.,| December,| Year.
stations.|
“ ” " " “ ” " L] o N ” " n "
North-West Himalayas| 6—~7 | —081 | ='051 | —~"019 o =001 | —001 | ~015| +006; ~—-030| =019} +°'0233 | +'015] —'014
Sikkim Himalaya and
Nepal . . .| 2~3] ~"045| —~004 | +009 | —'0Ory | ~—"007 +‘027 —804 | +012 —028 | =009 | +'027 | +'038 o
Punjab Plains . .| 4 —'050 | +'026 | +023| —°‘028| ~—'009 | +'032 | +'014| +-012 —028 | =020| +04t | +'009 | +‘0oz
Gangetic Plain .[7—9| —039 | +034 ]| +'038| —o19| +'004| +°041 | +'017 | +-001 —028 | —~'020| +'039! +024 | +-008
Western Rajputana 3 ~051| +'024 | +-011| —o021 | =007 | ~°005 | +-018| +015 ~'038 | —-015| +°028| ~003! —'004
Eastern Rajputana and
Central India . .14 . —048 | +'009 | +'021| —'030| +'002 ! +'011 | +°032 | +-008 —032 | =015 | +'035| +-014| +°001
Nerbudda Valley 3 —037 | +°006 | +011}{ —026| —0o12, —'003 | 4°029 | —'012 — 31 | =025 { +'002 ] +°'012| —'007
Chota Nagpur . o —043 | +012| +-014 ‘027 | —009| +039| +°033] +006| —'038] =019 +028 | +-005 o
Lower Bengal . .| 3~5] =031 | +044 | +'047} =000 | —'030| +048 | +'036| +:007 —~039 | =013 | +'035] +'021| +°'010
Assam and Cachar 3 —:040 | +°'022 | 4026 | —°002 | —'041 +035 | +-012 ]| —‘002 ~'031 { —~'024 | +'034 | +'037 | +°002
Orissa 2 —038| +021 | +041 | =026 073 +043 | +°'028 | —~-016 -'077 | - 021 +'032 | +°013 | ~‘006
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TABLE IV.—~Geographical Summary of the pressure variation data of Table II of the monthly reviews of 1893.

—concluded.
Number|
M ETEOROLOGICAL PROVINCE, m::in“ January, | February,| March, April, May. June, July, August, |Beptember,| October, |November.|December.| Year.
f ” " " " u " ” ” " " L} "

Central Provinces South

and Berar . /5 ~'042 | —'004 | +'022 ) —'019 | —'025| +'0Co2 | +'029 | +°004 —020 | —01§5 | +019 | +'014 | =~‘003
Konkan . . .3 ~'036 | +-018 0o} —'004| —+001}] —'011 | +'011 | +'0O15% +'005 | =003 | +'004 | +°:026! +-002
Malabar Coast 1 ~=‘'032 | +°'012 | —'014 | —'004 +'004 | —'016 | —-020 +°011 +°008 | —‘010 | —'004 | +-013| —~'Ooq
Deccan, Hyderabad and

Mysore . .| 6 ~'039 | —'003 o} —003| =~ 01| —'006 | +'004 ! +-014 o! —'o10| +016; +'025| ~‘002
East Coast and Car-

natic . 4 ~°038 | —'005 | +'002 | —c021 | —'024 0| —'009 | —'003 ~'019| —-013| +'0to| +'o19| —-008
Arakan and Pegu .| 4 ~'038 | —'001 | "+'007 | —018 | =024 | +'024| +'011 —010 ~'031 —'013 | +'040 +°'026 | —‘002
Bay Islands o] 1 ~—*040 | —'003 | =013 ] —'026| —o012 ‘oI5 | —'025 | —001 —016| —015 | +023| +'017| ~‘o11
Extra-Tropical India .|37—42] —'048 | +-013| +019| ~'o15| —'0090 | +'023| +'015] +°'00% —032 | —018| 4030 | +-018 o
Tropical India . . |26 --039 | +'002| +008 | —-014] —~'023] +°004 | +009 [ +°003 ~o17 | —o012| +019 | +'020]| ~003
Whole India . .|63—68] ~—'0a5 | +-00g | 4015 | —015| —~'0r14| +-015| +012| 4+ 004| ~—'027! —016| +026}{ +°019| —'00O1

TaBLe V.— Vtmahon of the mean pressure of eack month of 1893 from the normal in

“the eleven meteorological

provinces of India.

P g‘ . o E 2 -E _§
MsTEOROLOGICAL PROVINCE. & 2 = = . ¢ 2 g 5 g 5 .
g 3 5 £ 8 £ 5 s 2 s g i 5
= 2 = < = = =3 < 2 <] F3 >
] n " ” L L] " " " " L) n ]
‘Burma Coast and Bay Islands —'043 | =019 | —'008 | =019 [ =022 | +'018| +'005 | ~01§ | ~-023 | =015 | +057 | +'040 | ~‘o04
Burma Inland . . . —-019 | +°'004| +'017 ? ~003 | 4'026! +'008 | —008| —-024 | +'002]| +'065 ? + 007
Assam . . . —~'042 | +'01§| +'027 | +'005 | —'038 | +'040| +021| +010| —'012| ~—‘005)| +068 | +°'065}| +-013
Bengal and Orissa . —040 | +021 ) +035| ~'004 | ~045 | +'045| +'033 ) +009| —'034 | =~—-013| +058 | +°036 | + ‘008
Gangetic  Plain  and Chota .
Nagpur » ~040 | +'026 | +'034 | ~013 | ~'00or| +'037]| +'024 | +'006| —035| —'016| +'046 | +-023 | +'007
Upper Sub Huma]a as . —'046) +023| +032| —o10| +'0i5| +'039| —009 | +'012| —‘024 | =—-014| +'054} +°023| +'008
Indus Valley and North- West
Rajputana —058 | +°018] +016 | —026 | -'004 | +'008| +004| 4023} —~'030| —'007) +044 | +'002 | —‘OoI
East Rajputana, Central India
and Gujarat . . .| =041 +-017} +'015 | =015 | +013] —'006! +'030| +026) —'024 | =003 | +032| +-024| +-006
Deccan . . . . .l =042 o +017 | ~011 | —='004} —-005| +037| +009) =019 | ~'o12| +'03r | +-033| +'003
West Coast . . . -039 | +004| —'014| ~'012| —-'00§5| —'020] —00Q | +'016| ~'00§5 | ~—-009| +°009 | +-030| —'00§
Sonth India . . —039 | —014| —~'002 | ~018 | —'020] +-002{ ~005| +012| —'008 | —'018| +018 | +°'032| =—-00S

The following gives a summary of the more important
features of the dlstrlbutlon of pressure in India during the
year 1893.

I. The Cold 'weather Period.~—The mean pressure
of the Indian area in January was considerably in defect
and in February it was practically normal in amount,
The weather was unusually disturbed in Northern and
Central India, the number of cold weather disturbances
above the average, and the precipitation largely in ex-
cess. As stated in last year’s annual review, the pressure
variations at the level of the plains in the cold weather are
not directly related to the more important abnormal weather
features of the period during which they occur. There is
a slight tendency to increased pressure during stormy
weather, and this was shown in February and March 1893,
when pressure was also more largely in excess in the area

of disturbed weather cdnditions in Northern and Central
India than elsewhere. The pressure variations in the cold
weather are chiefly, if not solely, the resultant of two
effects, one due to the general actions or conditions in
Southern Asia determining the disturbed weather of the
period, and the other due to the temperature conditions in
India following, and determined in part at least by this
disturbed’weather.

The most important feature of the pressure condition
of the cold weather period of 1893 was the very large
deficiency of pressure at the hill stations. The deficiency
was not very large absolutely, but was important in com-
parison with that which obtained at the nearest plain
stations. It was, moreover, the continuation of conditions
initiated during the retreat of the south-west monsoon
currents from the Indian area in 1892.



536 ANNUAL SUMMARY, 1893.

The following table gives the vertical pressure anoma-
lies as determined from the pressure variations of nine
pairs of stations for the period September 1892 to February
1893. When the pressure variation at the hill station is
algebraically less than at the corresponding plain station,
the vertical pressure anomaly is negative, and vzce versa:—

VERTICAL PRESSURE ANOMALY.

; ] .],,,, 2 g |
MONTH. g . 5 S G, B Lt .
3 g $1¥ g1g 2 20, 8luE |EEEEE 3
Eg2 Sldu oo E|8uE LS RS R=FE =5
2eQlagllZeL|5ewg e T3 28 Yo" 8o o

Sd @l @@ U ey OS2 « 0; «
TSl &2 A= Ti;m T a0 OF & Ol 2

”
» n v ” o ” ” 13

September 1892 | +°037|+°013|+°034/—° 024/ + 015+ 004 ? |+ 005/~ 012
October s |+ 012/ +°024 ""0141'—' 002[— 003 +°004] ? |+ 012|— 012
November ,, |[+'007{~—'001|+°015—"003|+°00g/+*013] ? |[+°018]~"010
December ,, {—"olo|—'006 ? |~"o025— 006|— 016] ? |+ o0t3l—'011
January 1893 [—* 020/ 064|—" 03 lj =" 045|—* 046 —* 020|—" 006| + * O17|—* 018
February s . |—"070{— 113{-~" 115/—" 081|—* 085|—" 0bo|—* 063} + * 003|—" 023
Mean of period |— oog|—* 025 —‘017]'—"030 —‘o1g|~—"013] ? [+°ori|—'014

A reference to last year’s annual review shows that
pressure was very considerably it excess at the hill stations
in Northern India during the cold weather and hot weather
periods (from January to May 1892), and in slight to moder=
ate excess during the south-west monsoon” period. The
preceding data establish that it was in slight excess in
September 1892, and that the relative or vertical pressure
anomalies tended to change sign in October and November,
and were negative during the period December 1892 to
February 1893 for all the pairs of stations in Northern
India given n the preceding table. This relative defici-
ency of pressure was comparatively small in December
and was large in January and very large in February. The
chief features of this deficiency of pressure at the high level
stations were as follows :—

1st—~Ilc was largest in amount at the highest or most
elevated stations (s.¢.-at Leh and Kailang).

2nd.~It increased westwards along the Himalayas at
the mean elevation of 7,000 feet. It was
greater at Murree and Simla than at Rani-
khet and Chakrata, and greater at all these
stations than at Darjeeling.

3rd.—It decreased southwards at the same level, and
pressure was steadily throughout the period
in relative excess at the hill stations of
Wellington and Newera Eliya in Southern
India and Ceylon,

4th.—The deficient pressure represented persistent
abnormal conditions, which probably origi-
nated or commenced during the previous
retreating south-west monsoon period, and

developed rapidly during the months of
January and February 1893.

Persistent deficiency of pressure in Northern India
during the cold weather period at the hill stations, more
especially when compared ‘with the neighbouring plain
stations, is invariably associated withabnormally disturbed
weather and with unusually heavy precipitation in the hi]|
districts and plains of Northern India. The cold weather
of 1892-93 was as strikingan example of this relation as
that of 18go-g1 whilst the intermediate cold weather of
1891-92 was as remarkable an example of the inverse aspect
of this relation, v7z., excessive pressure at the hill stations
accompanying deficient rainfall, and absence of cold
weather storms,

Pressure at the level of the plains was in very slight
relative defect in Northern India and in relative excess in
the Peninsula during the month of January 1893. The
anomalies in the two cases were so very small as to show
they were of no importance or significance. Pressure was
in the month of February, on the other hand, relatively
in moderate defect in the Peninsula and in slight to
moderate excess in Northern India.

The following gives the mean pressure variatiens in
Extra Tropical and Tropical India and the pressure ano-
malies of these areas relatively tothe whole of India during
this period :— :

Pressure anomaly

A ctual mean pressure variation or relative
from normal, pressure
. variation.
f
January. February.; Period. | January [Febuary,
[ -
” y { " ” "
Extra Tropical India .| ~048 +013 —018 —o003 | +004
Tropical India . .| =039 + 002 —03Q +006 | =007
i

The local pressure anomalies were hence so small as
to be of no significance in interpreting the broad features
of the weather of the season and their relations to each
other.

1I1. The Hot-weather Period.—Weather was un-
usually disturbed in Northern India during the month of
March and the snow accumulation in the Himalayan and
Afghan mountain areas was large in amount, Weather
was unusually fine and settled during the months of April
dnd May and the abnormal snow accumulation disappeared
very rapidly and ceased to affect the meteorological
conditions in India to any marked extent in May. The
following gives the more important features of the pressure
<onditions during this period :—

15f{,—The mean pressure of the Indian land area was
in slight general excess in March and in slight
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defect in April and May, and was on the average

of the whole period normal in amount :—

{
Variation of mean 8 A .M.
pressure of Indian land

MonTH,
area from the normal,

March 1893
Ap ril ”
May ET)

Mean of period, March to May . . . .

+ 017
-013

-~‘011

—'002

2nd.—The pressure anomalies or local pressure con-

ditions in March were similar to those which
obtained in the month of February, that is,
pressure was, relatively to the general condi-
tion, in slight to moderate excess in Northern
India, and in slight to moderate defect 1n the
Peninsula. The following data illustrate this
contrast of conditions fully, Corresponding
pressure anomaly data are given for the preced-
ing month of February in order to show that
the conditions in March were the continuation
of similar conditions established in February :—

e e——

ExTrA-TROPICAL
InDIA

PRESSURE ANOMALY,
Mean pressure
variation ttom
normal,
March 1893. March February
1893, 18593,
" ” L
Burma Inland . - +'017 0 —'004
Assam . . . +'027 +010 +7007
Bengal and Orissa +'035 +018 +013
.| Gangetic Plain and +'034 +017 %01
Chota Nagpur.
Upper Sub-Himalayas +'032 +'015 #0158
Indus Valley and N.- + 010 —*001 +'010
W. Rajputana.
East Rajputana, Central +'015 —°002 +°009
India and Gujarat ‘
Decean . . . +'017 o —008
West Coast . . —'014 —"a31 —+004
South Irdia . . -'002 ~'019 —022
Burma Coast and Bay —'008 —r025 —027
Islands.

TrOPICAL
Inmia.

P — P

i

The contrast between the pressure conditions
in Tropical and Extra Tropical India was
hence sharply defined.

grd —The local pressure variations or anomalies were

small in April and were evidently transitional
to the large anomalies which characterised
the month of May. The conditions in that
month were practically the opposite to those
in March, 7. ., pressure wasrelatively in defect
over the gteater part of Extra-Tropical India
and in excess in Tropical India, conditions
which it may be noted were, on the whole,

favourable to a normal or strong monsoon.
The following gives data for that month:~—

ExrrasTROPICAL
INDIA

-;5
S g
Z

TropP1-

Variation of mean
8.a.m. pressure, May | Fressure anomaly,
1893, from normal, May 1893,
" »
Assam . . . . —038 ~-027
Bengal and Orissa , . ~'045 —--034
Gangetic Plain and Chota — o0l +°010
Nagpur.
Upper Sub-Himalayas + 015 +026
Indus Valley and North- ~ 004 +°007
West Rajputana,
Rajputana, Central +'013 +-024
India and Gujarat.
Deccan . . . ~—*004 +°007
West Coast . . — 008§ +°006
South India . . ~'020 ~—"009

The chief features in May were hence large local de-
ficiency of pressure in North-East India, and moderate
excess in North-Western and Central India.

4th.~The relations between the pressure variations

at the hill stations and the neighbouring plain
stations were both remarkable and interest-
ing. During the stormy period of the first
three weeks of March pressure was largely
in defect at the hill stations as compared with
the neighbouring plains. It then increased
very rapidly at the hill stations relatively
to the plains, and was in moderate to large re.
lative excess during the months of April and
May. This change was immediately antece-
dent to and accompanied the termination of
abnormal cold weather conditions, and the es-
tablishment in the plains and hill districts of
Northern India of hot weather conditions, which
were on the whole favourable to the estab-
lishment of the south-west monsoon about its
normal date.

The following table gives vertical pressure anomalies as
determined from the pressure variations of eight pairs of

stations :——
VERRTICAL PR:SSCRRE ANOMALY,
Mean
Hitt a8p Praty STATIONs, of
March April May Period,
1893, 1593, 1893,
o + " j "
Quetta and Jacobabad . —'011 +°'048 +°001 +°013
Leh and Lahore . . —-063 +°074 +°014 + 008
Mutree and Peshawar .| —'048 +°021 +°020 —~002
Simla and Ludhiana .| =rosr1 +'027 +'01 —'004
Ranikbet and Lucknow .| -—010 +°037 + 01 +014
Darjeeling and Dhubri — ‘041 ~'01§ +°037 — 000
Mount Abu and Deesa —'012 +°003 —01§ —-008
Pachmarhi and Nagpur —'050 +°007 +°019 —-008
Mean vertical pressure
anomaly as determined
from the data of eight
pairs of stations . —*036 +°025 +'013 +°0o1
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III. The South-West Monsoon Period.—The
pressure conditions varied considerably from month to
month during this period, and there was no general
persistent abnormal feature throughout the whole period,
.except that of*a moderate deficiency of pressure at the
hill stations relative to the plains.

The mean pressure of the whole of India was above the
normal for the three months of June, July and August,
and in moderate defect in September. The following
gives data:~

VARIATION FROM NORMAL,

MonTH, Whole Whole Extra.
of of Tropical
India» dia

Tliogi_cal
India, ndia, ndta,
from Table Lfrom Tablell,[fromTable 11,|FomTable Il

” " " "

June . . . . +°'016 +'015 +023 + ‘004
July . . . . +°015% +°012 + 015 +°009
August . . . . +011 | +'004 +'005 +°003
September . . o —r022 —-027 —'032 —~'017

The preceding data show that the variations were the
same in character in Tropical and Extra-Tropical India, but
that they were throughout larger in the latter than in the
former area,

Pressure was persistently in defect throughout the
whole period at the hill stations in Northern India as
compared with the neighbouring plain stations; but,
as almost invariably happens during the south-west
monsoon period, these pressure variations diminished
and almost disappeared before the termination of the
rains. The following gives vertical pressure anomalies for
six pairs of stations : —

VERTICAL PRESSURE ANOMALY IN
Mean
Par oF StaTioNs, Septem- per?f)d
June. July, | August, %:r_ g
” ” ” ” "
Leh and Lahore . .| =077 |—049 |—"025 +'015 | —-004
Murree and Peshawar .| =042 | —038 |—031 —-*028 | ~o0'35
Quetta and Jacobabad .| —'003 +'009 | +°021 Nil + 007
Simla and Ludhijana .| =035 | —'014 | —"‘005 —‘015 | =017
Darjeeling and Calcutta .|—029 | —~"050 | +'001 +'011 | —’o17
Mount Abuand Deesa .|—"006 | —'032 |—‘012 | —'o14 | —'016
Mean of month . .|—'032 =029 |—'00g | —‘003| —'019

Pressure was, during the months of April and May, in
relative excess at the hill stations, but in June the
pressure relations reverted to those which had obtained
during the preceding cold weather. '

Pressure was relatively to the general condition in
slight excess during the -month of June in Burma
and Northern India and in defect in the Peninsula, the
deficiency being most marked at the west coast stations,
hence probably indicating a general deficiency of pres-

.sure in the west coast districts and the neighbouring

se€a area.

Pressure in the month of July was in relative defect
in North-Western and also in Southern India and in
relative excess in the intermediate area. The pressure
anomalies were moderately large in amount and exceeded
*025” in the Punjab, South Madras and Mysore, where
they were negative and also in South-West Bengal, the
Central Provinces, Berar and Central India, where they
were positive. These pressure snomalies were associated
with a very abnormal distribution of the rainfall of the
period.

The pressure anomalies of the month of August were
small in amount for the whole of India. There was a
moderate local excess of pressure in Upper Sind and
Baluchistan, and a moderate deficiency averaging ‘03" in
Lower Burma. '

The local variations of pressure were large in Septem-
ber. Pressure was in slight to moderate excess relative
to the general condition in the Peninsula and in general
defect in Northern India, the deficiency being unusually
large in Orissa, Chota Nagpur and the eastern districts of
the Central Provinces. The relative deficiency averaged
045" in Orissa and 041" at Sambalpur in the Central
Provinces. The axis of this belt or trough of deficient
pressure ran from False Point to Allahabad or Sutna
and coincided closely with the track of the first of a series
of cyclonic storms which occurred during the month in
the Bay and Northern India.

IV. The retreating South-West Monsoon
period.—The mean pressure of the Indian area was in
defect in October and in excess in November and Decem-
ber. The following gives data :~—

VARIATIUN FROM NORMAL,

TONTH, Whole Whole Extra«
Mo of of Tropical T;;::}’,i,fal
India, India, Ingdia, ¢rom Table 11

from Table I,/fromTable 11, |fromTable 11,

n ” n ”

Qctober . . .| =orr —*016 —018 012
November . . +039 + 026 ++030 +'019
December . . . +'029 +'019 +018 +°020

Hence as in the preceding south-west monsoon period,
the pressure variations were the same in character in
Extra-Tropical and Tropical India but differed slightly in
amount, :

Pressure was in slight relative excess at the hill stations
in October and December, and in slight to moderate
defect in November.



ANNUAL SUMMARY, 1893, 539

The following gives data for seven pairs of stations :—

VERTICAL PRESBURE ANOMALY IN
MEaN or
PAtr or STATiONS, PzrioD.
Qctober, November, | December,
" " n "
Leh and Lahore . . +°002 —°009 + ‘041 +°011
Kailang and Lahore . +'011 —-018 +°015 +°003
Murree and Peshawar +*006 [ +'020 +'009
guetta and Jacobabad . + ‘018 —cor1 + 041 +°016
imla and Ludhiana . —'002 -—'019 +°'008 —*004
Chakrata and Roorkee . - 009 —041 —'043 —-031 P
Darjeeling and Calcutta . +°016 o +017 +°011
Mean of month . . +'006 —'014 +°'014 + 002

The pressure anomalies of the month of ()ctober were
very small in amount and the relative distribution of
pressure was approximately normal. There wasa very
slight tendency to increased or excessive pressure in
Assam and Upper Burma and to deﬁcxent pressure in the
Deccan.

The most marked abnormal feature of the months of
November and December was a considerable local excess
of pressure in Assam and Upper Burma. The following
. gives data for representative stations in that area : -~

PRESSURE ANOMALTY,
STATION, ; Mean or
Perion.
November, December,
" " 4
Sibsagar . . . . + ‘036 +'044 +°'040
Silchar . . . . . + ‘021 +.027 +024
T oungoo . . . +018 +°021 +'020

This feature obtained its greatest development during
the cold period of the first fortnight of December in
Burma.

In the month of November pressure was relatively in
defect in the Peninsula, more especially in the southern
‘and western districts and in excess in North-Western
India, and in December pressure was in relative excess in
the Peninsula and in defectin North-Western India. The
following data illustrate these features in the ‘pressure
conditions of the two months : —

MEAN PRRSBURE ANOM‘AUI.
Distriet,
November, | December.
" L
Punjab . . . . . +.015 —°010
Smd and Ra;putana. . . . + 006 —014
Bombay . . . . | =022 + 007
South Madras . . ~016 Nil.
Deccan , . . e . . —'010 +'006

These pressure anomalies were related to the distri-

bution of rainfall during these months.

The year.—The mean pressure of the whole of lndna
agreed very closely with the normal, being only ‘001”
defect. The mean for Extra-Tropical India” was identical
with the normal, and the mean for Tropical India was ‘003"
in defect. The only areas in which the mean pressure of
the year differed by ‘010" or upwards from the normal

were the North-West Himalayas, the Bay Islands and

Bengal. The following gives data for these three areas :—
VARIATION FROM NORMAL
AREA. OF THE MEAN PREBSURE
OF THE YEAR,
"

North-West Hlmalayas . . . . . —'014

Bay Islands R . . . . . —011

Lower Bengal ., . . . . . . +°010

Hence there was a marked tendency throughout the
year to deficient pressure in the Western Himalayan
mountain area and in the south-east of the Bay, and to
increased pressure in North-Eastern India.

The following. gives the mean monthly variations of
the pressure of the whole of India from the normal,
as deduced from the mean 8 A.M. monthly values and also
from the mean monthly values as obtained from the
observations at 10 A.M. and 4 P.M. :—

MEAN VARIATION OF PRESSURE OVER WHOLE
INDIA FROM THE NORMAL,

MonTH, .

From 8 A.M. From 10 A.M. and 4

observations, p.M. observations.,

;

" "

January . . . . . —'043 ~'045
February . . . . . + '008 + ‘009
March . . . . . . +'017 +°015
April . .o o s —'013 ~'015
May . . . . . . -011 ~'084
June . . . . . . +°016 +°015
July . . . . . . +'01§ +'012
August . . . . . + ‘011 +°'004
September . . . . . —'022 ~027
October . . . . ~011 - 016
November . . . . . +039 + °026
December . . . . oo +'029 +°019
Year . . . . +°003 o - ‘001
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The mean pressure of the year was hence almost
identical with the normal. It was in excess in seven months
and in defect in five months, the period of the oscillatory
movements indicated by the monthly means being four
months.

The following table gives the monthly variations of
pressure at four hill stations for, comparison with the
mean variation of pressure at the level of the plains of
India :—

VARIATION 07 MEAN PRESBSURE OF MONTH OR PERIOD
FROM NORMAL,
MownTH,
' Plf;;'isa?f Leh. Quetta, | Murree, | Simla,
Y o [} n n

January. . . .| =043 | —107 | =071 | —='102| —‘001
February . . .l +008| —082 | —-035| —'064 | ~robo
March . . R .| 40017 =031 | +'018 | =028 | —-032
April . . . .| =013| +050 | +038}] —'009| —-009
May . . . .i =011 | +°014 | =009 | =001 + 004
June . . . .| +'0I6 | =033 | +'001 +°'002 | +'003
July . . . .| +0185] —037 | +'005| =020} —‘009
August . . . o] +o1r | —o025| +°046 | +'007 | +-010
September . . .| =022 ~'013 | =~‘034| =‘050| ~'040
Qctober . . | =011} =017 4004 —'019]| ~'017
November . . .| #0390 | +025| +030| +'034! +-032
December . +°029 | +°043 | +030]| +'020 | +°030
Mean of year . .| +°003| =—-018 | +002| =019 | —o15

The greceding table shows that there was a slight
tendency for the variations at the hill stations to be

opposite in character to those at the plain stations, and,

that this tendency was on the whole most strongly marked
at the most elevated station, viz., Leh.

The following gives variation data for the stations of
Zanzibar, Aden, Bushire, Sibsagar, Moulmein and Colom-
bo for comparison with the mean variation of pressure in
India. The data indicate that the larger variations were
common to the whole Indian monsoon region :—

VARIATION OF MEAN PRESSURE OF MONTH OR PERIOD FROM

NORMAL,
MonwTi, S ,

& El e £ :
a = I B € 2
o =3 > L)
- N £ = g - =
B 3 3 (] = g 3
= N < @ 2] = s}

” " ” " M ™ M

{ranuary o | —043 |~ 039 |~"081|—-082| =035 | —'046 | —'028
ebruary . +| +°008 |+:021|='016| 4043 | +'005 | —‘019 | +°01%

March +°'017 |='003 |='007 | + 023 | +'008 | ~-009 | ~‘018

April . —°013 [++004 |-—'013 |—-c02 o =002 | —‘012
May . o | =OIl |+:005|—"047 |—046] —-'032 | —-o11 | +'014
%une . o| +'016| ? [—'03r|~03g| +049 | +-015 | =031
uly . . o| *+'0I§ |=~'027 |~—"022 4+ 015 +'O11 | +°'0Of | —'032
August «| 01t [+-034(+019|+ 029 +°'020 | —°023 | + 024
September o | =022 =012 [='027|—'036| +°'012 | —'016 | +'008
October o| ~—ror1 |—'013{="006|+°004{ +'002 | ~'020 | —'008
November, of +°039 |+°025|+'032 |+ 028! +'075 | + 061 | +"004
December . | +'029 |+'008|—039 ~‘021|+°073 | + 039 |+ 020

Year . .| +'003 P |—o020/—0c4| +%016 | =003 | —'003

The following table gives the mean variation of pressure
in the Indian area from the normal for each year from 1875
to 1893 :~—

n var
Year, e hole of Tngian svea °""
L
1875 « . . . . . . . =007
76 - . . . . . . . ‘—"'007
77 « . . . . . . . +'032
8. .+ . . . . . . +°002
79 o . . . . . . . —'o14
80 . . . . . . . . -'003
8. . . . . . . . +°002
82 , . . . o . . . —"010
83 . . . . . . . . —‘005
84 . . B . . . . . +°o10
85 . » . . . . . . 4014
86 . . . . . . . . ~=*003
87. . . . . . . . — 006
88 . . . . . . . . +o11
89 . . . . . . . . +°004
Qo . . . . . . . . ~—*'009
91 . . e . .« . . +°o10
gz2. . . . o . . . --022
93 « . . . . . . . - '001

The following gives a statement of the cyclones and
more important cyclonic storms which affected the Indian
area during the south-west monsoon of 1893 drawn up in
the form adopted in the annual reports of the Meteorology
of India for the years 1886-go. The tracks of these
storms are laid down in Plate VI,

T4
g
5.2 | Character
No.| Year. | Month. | Date. | 8¢ of Details of storm.

2 g-g storm.
358
54 &

1| 1893 |April .l2sthto | °37 | Feeble (This storm formed a little

27th, starsn | to the north-west of the

Andamans on the 2s5th
and 26th in front of 2
feeble advance of southe
erly humid winds up
the Bay. It advanced
north-north-eastwards

to the Burma Coast,
which it crossed to the
west of Rangoon about
6 A.M, of the z7th, It
broke up rapidly dur-

. ing the day.

This was the most severe
8 orm that has occurred
n the north of the Bay
in the month of May
during the past 23
years. It was generated
off the Orissa Coast in
front of an advance of
humid winds on the
zist. It intensified
steadily during the next
three days, at the same
time moving very slow-
ly northwards, and on
J\e morning of the 25th
had developed into a

a2 |Ditto . |May. ,|2mstto| 14% Very
oth severe
cyclone.
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Details of storm.

.

E [y
-1
g.g Character
Year. | Month, | Date. | &2 of
§§§ storm.
[
£33
1893 .| June 1thto | '28” | Feeble
18th cyclonic
storm.

cyclone with a calm
centre and inner storm
area of hurricane winds.
Its rate of motion in-
creased from one mile
on the 23rd to six miles
¢ hour on the morn-
ing of the 26th, The
calm centre crossed
the coast a few miles
west of Saugor Island
at 4-30 A.M. of the
26th, and marched ina
northerly direction to
the neighbourhood of
Burdwan, where it re-
curved from north to
east-north-east during
the evening of ths 26th.
The centre was a little
to the north of Calcutta
at 8 A.M, of the 27th
and to the north-west
of Dacca onthe morn-
ing of the 28th. The
storm broke up in Ca-
char on the 2931.
Exceedingly stormy wea-
ther prevailed in the
north of the Bay on
the 25th and 26th and
winds of hurricane force
were experienced by the
ship Port Glasgow, the
Pilot vessel Sarsuti,and
several other vessels,
The storm was chiefly
remarkable for the ex-
cessive rainfall it gave
to Orissa, South and
East Bengal, Cachar
and Manipur, and for
its unusual track in
Bengal.

This shallow depression
formed to the north-
west of the Andamans
on the 11th and 12th,
and wmarched slowly
across the Bay in a
west-north-westerly di-
rection towards the
Circars Coast, which it
crossed between Viza-
gapatam and Cocanada
shortly after noon on
the 15th. It continued
to advance in the same
direction, and on the
morning of the 16th
the centre was close
to Chanda. It now
began to recurve to
north and was almost
stationary during the
next 18 hours. It how-
ever marched north-
wards on the 17th and
was close to Sutna on
the morning of the 18th.
A residual depression
fay over Baghelkhand
during the next two
days and filled up on
the 21st. Winds of force
7 to 9 were experienced
in the west of the Bay
during its existence.
The storm, although

No,

" Year,

Month,

Date.

Greatest observed
barometric

pression.

de-

Character
of
storm,

,

Details of storm,

1893

1893

July and
August.

September .

29th July!
to 5th
August.

1st to
sth.

-23”

]

Feeble
cyclonic
storm,

Feeble
cyclonic
storm,

of moderate intensity,
determined a  strong
influx of humid winds
to Northern and Cen-
tral India.

This feeble storm formed
slowly at the head of
the Bay on the last
three days of the month
of July and on the st
August covered the
north-west angle of the
Bay with itscentre neap
the Orissa coast. It
began to move northe
westwards, and the
centre wag near Bala-
scre on the morning of
the 2nd, It advanced
through Orissa  into
Chota Nagpur during
the afternoon and night,
and the centre was in
about Lat. 23° N. and
Long. 83° E, at 8 A.M,
of the 3rd. Itcontinued
to march in the same
direction during the
next 24 hours, and was
between .Saugor and
Nowgong at 8 A.M. of
the 4th. It broke up
during the day. It was
throughout &  feeble
distusbance, The in-
draught to it f-om the
west coast, however,

ave a  moderately
eavy burst of rain to
the Central Provinces
and Central India.
Winds of force 6 to 8
were experienced on the
1st and 2nd August in
the Bay. .

This storm formed on
the 3oth and 31st Au-
gust in the north-west
angle of the Bay. It
developed on the 1st
and znd and began to
advance  north-west-
wards on the afternoon
of the 2nd towards the
North Orissa Coast,
which it crossed to the
south-west of Balasore
about noon of the 3rd.
It advanced rapidly

along the trough of
low pressure during
the next 24 hours,

and the centre was
in about Lat. 354°N.
and Long. 8o°E. onthe
morning of the 4thand
between Delhi  and
Meerut on the morning
of the 5th. It broke up
rapidly duriog the day
at the foot of the hills.
The storm determined
a general burst of rain
to Bengal and the
Gangetic Plain. Winds
of force 8 to 9 were ex-
perienced in the centre
of the Bay on the 2nd.

Ccz
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g° 4
B ‘ BL |
g.g Charactey -gg Character
No.|{ Year. | Month. Date. {5 ¢ of Details of storm, No.| Year. Month. Date. | 8¢ of _ Details of storm,
@ g.2] storm. % E2| storm,
8¢ §eé
§2s L H
&) &
6| 1893 | September | oth to [ ‘44" | Cyclonic | This storm formed in the Bihar and Assam, from
19th, storm of | north of the Bay on the the 22nd to the 27th,
consider- | 7th and 8th, that is,im- Winds of force 8 and o
able inten-| mediately after the dis- were experienced in the
sity. persion of the previous north-west of the Bay
storm. 1t intensified on the morning of the
steadily on the gth, and 23rd.
on the 1oth was a ]
storm of considerable 8 Up- | A small | This storm formed to the
intensity and extent, wards| cyclone off south-west of Diamond
It began to move of . | greatin-| Island on the 1gth. It
in a west-north-west one | tensity. | intensified considerably
direction. The centre inch. on the zoth and began
crossed the Orissa Coast to advance in a north-
nearly midway between north-west  direction
Saugor Island and and on the afternoon of
Balasore at 9 A.M. of the 21st it was acyclone
the 11th and advanced of small extent but
slowly westwards and great intensity with an
was near Sambalpur tnner area of hurricane
on the morning of the *winds. It recurved
12th and  between slightly to east, and on
Sutna and Jubbulpore the morning of the
on the 13th. It passed 22nd it was moving in
through Central India a north-north-east di-
on the 14th into South- rection towards the
West Rajputana on mouth of the Megna.
the 15th, when it deve- ‘1 he centre passed over
loped considerably. It or near Noakhali about
now began to recurve 11-30 A.M. and near
from west through Comilla  about 1-30
north-west to north and P.M.and advanced into
north-east. The centre Cachar  during the
was to the north-west evening, where it filled
of Deesa on themorning up very rapidly. It
of the 16th and nearly was accompanied by a
midway between Sirsa storm wave at the
and Mooltan  on mouth of the Megna
the 18th, and near which did much dam-
Ludhiana on the 19th. age. The Ship Wood-
1t broke up during the burn which was in the
next 24 hours over the inner storm area on the
Simla hills. It was a evening of the 21st,and
very long-lived storm, the early morning of the
and was remarkable 22nd experienced hurri-
for the heavy down- cane winds and tremen-
Wur it gave to South- dous high seas,and was
est Rajputana and damaged severely., The
the submontane dis- storm gave a moderate-
tricts of the Punjab on ly heavy burst of rain
the 18th and 1gth. to Assam, East Bengal
The strongest winds ex- and Upper Burma.
perienced in the north
of the Bay during the o | 1803 October .| 24th to| +36” | Cyclonic | This storm almost cer-
storm were of force 9. 28th. storm of | tainly originated out-
. consider- | side the Indian area
7 | 1893 «|September .| 21stto| *51” | Cyclonic | This storm originated in able inten-] and marched westwards
26th, storm of | the north-west of the : sity. across the ‘Malayan
moderate | Bay on the z2oth. It | ' Peninsula. It entered
intensity. | intensified on the 21st the Andaman sea as 2
and on the morning feeble depression on
of the 22nd was a the 24th and developed
storm of moderate in that area into a
severity. It advanced cyclonic storm of con-
in a west-north-west siderable intensity on
direction towards the the 25th., The centre
Orissa coast, which it advanced westwards to
crossed between False the neighbourhood of
Point and Pooreeabout Port Blair on the after-
4 A.M.of the 23rd. It noon of the 6th. It
thence marched by a then began to recurve
curved path through and marched in a north-
the Sambalpur district westerly direction. The
of the Central Provinces centre was probably in
on the 24th into the #bout Lat. 133° N. and
Shahabad district of Long. 93° E. on the
Bihar on the 2sth, morning of the 37th.
and into the Champa- It was then passing out
ran district on the 26th of the Andaman
when it broke up. The into the Bay of Beng:
storm gave a heavy through the |
burst of rain to Bengal, Channel, It continued
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38 L
i i
8.2 |Character . .2 |Character
Year. | Month. | Date. [SE¢|  of Details of storm, No.| Vear. | Month. | Date. [S§ 8| of Details of storm.
BE -% storm, : ] g~§ storm,
153 S
gat 32 &
(& o
to recurve and to march to north during the day
northwards during the and moved very slowly
day, and on the morn- during the day and on
ing of the 28th was to the morning of the 18th
the west of Diamond was in about Lat. 174°
Island in Lat, 16° N. N. and Long. 65° E, or
and Long. 924°E. It about 60 miles to the
crossed the South north of its position at
Arakan Coast in the 8 A.M. of the previous
evening and broke up day. The S8.S, Nasers
rapidly on the morning and Imperator nearest
of the 20th.y It gavea to the centre on this
heavy burst of rain to day experienced winds
Lower and Central of force 11, The cen-
Burma., Winds of tre advanced at an
force 7 to 8 were ex- av&rage rate of 6 miles
perienced by vessels per hour during the
upwards of 150 miles day towards the Kathia.
from the centre on the war Coast, and on the
28th, morning of the 1gth
was in Lat. 184° N, and
November . | 5th to | *41” [Cycloneof) This storm was generated Long. 67° E. It had
small ex-| tothe east of the South commenced to fill up
tent and] Coromandel coast on slowly. It, however,
consider-| the gth. It developed continued to advance
able in-| rapidly during the day north-eastwards, and
tensity. | and on the morning of on the morning of the
the 5th was a storm of 20th was a [ittle to the
considerable intensity west of Verawal. It
with its cenfre in about could not surmount the
Lat,113° N. and Long. Aravali hills and broke
813° E. The centre ad- up during the next 24
vanced during the day hours. 'Winds of force
in a west-north-west 8 to1r were experi-
direction towards the enced by ships in the
South Coromandel storm area.
coast which it crossed
at the Seven Pagodas .
at 6-30 A.M. on the 6th, 1893 .| June .l 2athte | *3” [Landform.| This land-formed storm
1t was at this stage a soth, ed cyclon-| was generated during
cyclone of small extent - icsturmof] @ heavy burst of rain-
with a cale central moderate | fallin East Bengal on
area and an inner area intensity. | the 22nd and” 23rd.
of hurricane winds, It, The centre was near
however,filled up rapid- Dacca on the 24th.
ly during the day. The The storm remained
storm gave heavy and practically statiogary
general rain tothe Dec- during the next 24
can and Madras, hours, but began to
Winds of force 6 to 1o march westwards on
were experienced by the afterncon of the
several vessels in the 25th and the centre was
south-west of the Bay near Jessore at § aA.M.
on the s5th and early of the 26th. The centre
morning of the 6th. continued to drift with
increasin, velocity
November. | 13th to] +4” | Severe | This storm was gener- during the next three
: cyclonic | ated in an area of un- days, and was in South-
storm. | settled squally weather East Rajputana on the
) in the south-east of the morning of the 2gth.
Arabian sea on the 13th The depression ‘was
and 14th. It intensified now filling up. It how-
on the 15th, and on the . ever recurved slightly
morning of.16th was a to north during the
cyclonic storm of mo- next 24 hours, and was
derate extent  and near Bickanir at 8 A.M.
depth with its centre of the zoth. It was
in about Lat. 15° N, absorbed into the per-
and Long. 673°E. It manent low pressure
marched in a north- area in North- Western
westerly direction dur- India during the next
ing the next 24 hours, 24 hours, The storm
and on the morning of gave a heavy burst of
the 17th the centre was rainfall _to” Bengal,
in about Lat. 163° N, Bihar, Chota Nagpur
’ and Long. 654° E. It and the North-West
was at this stage a Provinces. Winds of
storm of very consider- force 6 to 10 were ex-
able intensity. The perienced at the head of
centre began to recurve the Bay on the 26th,
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Winds,

The mean direction of the wind and the mean diurnal
movement of the air as measured by Robinson anemome-
ters are givcn for every station in Table Il in each monthly
review, The normal values are also given for the sake of
ready comparison. The normal data of these elements will
be found in a collected form in Tables XX and XXIin the
annual Report for 189o. The mean 8 AM. wind diref:-
tions far each month are laid down in the first chart in
each monthly review, They are calculat ed in the usu.al
manner from the 8 AM. wind data given in Table I in
each monthly review. As a general rule, the mean 8 AM.
wind directions differ little from the mean wind directions
(calculated from the 10 and 16 hours wind data) given in
Table II of each monthly review, but in some cases and at
certain seasons of the year they differ very considerably.

The chief features of the air movement over India have
been described in the monthly reviews of the year. The
following gives 2 summary of the most important features :—

I, The Cold-weather Period.—This period was
more disturbed than usual, and a large number of cold-
weather storms passed across Northern India. The mean
air movement of the period at the hill stations was hence

considerably above the normal as is shown by the following
data ;=

AfR MOVEMEINT IN MILES DURING COLD WEATHER PERIOD.
SratioN,

. Mean daily [Normal daily] Variation | pe.canta

air move« air move- from centage

men:,c ment, normal, variation.

Murree . , . . 236 197 +39 +20
Chakrata . . 189 120 +69 +58
Darjeeling . . . 156 92 +64 +70
Mount Abu .~ , | 132 122 +10 +8
Pachmarhi . 146 83 +63 +76

Chikalda « 157 131 +26 +20 ,

F——

If the mean of the whole be taken as a fair approxima.
tion to the effect of the storms in increasing the air motion
at the hill stations, it shows that the mean air movement of
the whole period at their level was nearly 50 per cent.
above the normal. '

A second result of the numerous storms was to give less
steady but on the whole stronger winds in the plains of
Northern India, It is, however, very noteworthy that this
effect was not shown in the Punjab, Rajputana and the
North-Western Provinces, but in North-Eastern and

Central India, The following gives mean data illustrating
these features ;==

P

STEADINESS DURING COLD ‘:’:n:':; ‘cgf:,‘;;:h::::
WEATHER PERIOD.
PERIOD,

DistrICT,

C] ] & =y &
) E | 25| 38 ¢
S 6| B4 | 38 58 8¢
[} =

<8 | 55 | g8 | G2 | BE | 32
a5 | §% | 88 | g2 | #=1 BS

S5 |28 | 8% | 28| 29| &F

Chota Nagpur . . o 41 6o | ~-19] 207} 156 | +33

Bihar . . . .| 26 47 | —21| 108 79 | +37
North-Western Provinces .| 30 | 37 | — 7 73 741 - 1
Punjab e+ e ol 3t V24 }+7| s3] s7)|-7
Sind . . . . .| 58 32 +26| 184 | 160 | +15
Rajputana . . . . 24 27 | =3 126 127 | -1

Central India . . .1 36 36 o 103 79 | +30

*®
Winds were more northerly than usual over the greater
part of Northern India and more especially in Bengal in
Jaruary. The effect was most pronounced at the Hima-
layan hill stations in the month of February, when the
snow accumulation due to the excessive fall in January
produced its largest effect.

The northerly winds of the period on the Bombay Coast
contained an unusually strong westerly element. Winds
were more northerly (or less easterly) in the Deccan and
Central Provinces, and one of the more important effects of
the abnormal conditions of the period was to delay the
establishment of the south-west winds in Bengal for
nearly a month, fe., from the middle of February to the
middle of March. The mean wind direction of the
month of February in South-West Bengal was almost due
north, the normal being west-south-west. It is evident
that all the more abnormal features of the air movement
of the period were related to the abnormal and strongly
marked features of the weather.

II. The Hot-weather Period.—The month of March
1893 was characterized by the occasional occurrence of
storms similar in character to those of the two preceding
months, and hence it should rather be considered a con-
tinuation of the coldeweather in Northern India than the
first month of the hot-weather period. Ordinary hot-wea-
ther conditions obtained in April and May. The first
advance of humid south-west monsoon winds te the Indian
and Burmese peninsular areas occurred earlier than usual
in April and May. The most remarkable feature of this
period was hence the absence of strongly marked hot-
weather conditions and the earlier establishment of the

south-west monsoon than usual in Southern India.
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The most important features of the air motion over
India in March were :—

(1) Stronger winds than usual at the hill stations.
Winds were also more frequently from northe

-erly directions, and the mean wind directions of *

the month generally contained a small norther-
ly element instead of the normal large southerly
component.

(2) Winds were remarkably unsteady and feeble in
Bengal, Chota Nagpur and Bihar, and slightly
less steady than usual in the North-Western
Provinces, Rajputana and the Punjab. The
mean wind directions did not differ largely
from the normal.

(3) Winds were also less steady and slightly feebler

' than usual in the Central Provinces, Berar, the
North Deccan and Bombay. In the Central
Provinces and Berar the mean direction of
the lower air movement during the month was
north-east, the normal distribution being north-
west. At the hill stations in the same area
the mean direction of the winds was south-west,
the normal being north-west.

The chief features of the air movement in March were
hence related to the very feebly marked hot-weather
conditions of the month. :

The more noteworthy features of the air movement in
India during the months of April and May 1893 were .~

15t.~Winds were on the whole slightly stronger than
usual over the Gangetic plain and were also
less steady than usual. The following gives
velocity data .~

the western half of the North-Western Pro-
vinces instead of Bihar and the eastern dis-
tricts of the North-Western Provinces ; and
in the month of May, it included the south-
east districts of the Punjab and adjacent
districts of the North-Western Provinces;
its normal position being in the central dis.
tricts of the North«Western Provinces,
3rd.~~Northerly winds prevailed to an unusual extent
at the hill stations, This is shown by the
following data ;-

VELOCITY,
ApriL, May
L} 51 g 33
ProvINGE, E’j i s g3
£FE |T8.| %2 [3E |TE,| 28
L} ] 8 (=] |-4] < 2
T5glal2| B |TEg|wet! £
§EE EEE) 58 |g2f)EfE) g8
SEE|Se=| 8 | 28E|oqs| 5T
Bengal and Orissa . o] 210] 201 ) + 4| 105 104 + 1
Bihar and Chota Nagpur 170 | 149} 414 1 158 + 6
North-Western Province . 82 86| — 5 83 ot | — 7
Punjab . . . 79 74 | + 7 82 8o + 2
Rajputana . . . . 180 | 163] 410} 239 220| + 9
Central India . . of 132 118} +12] 1 40| + 6

and.—In consequence of the feebleness of the westerl$
hot dry winds of the Gangetic plain the
area of most unsteady and variable air motion
(between the land winds of the Gangetic
plain and the sea winds from the Bengal
Coast), was throughout further to the west
thap usual, In the month of April it lay over

APRIL, ‘ May.
S1aTiON, |

Mean wind |Normal wind, Mean wind |Normal wind

direction, direction, direction, direction,
Simla . . .4 NsoW sggw Ni1g°W | S 66°W
Chakrata . . . W S68B°WINBPW|S 63°W
Ranikhet . . | N8P*W| S62°W | S 8°W | S 63°W
Darjeeling . |S81I°W | 87°W [ Nss"W [ S 70°' W

[}

Winds were also more northerly in Bihar
and the North-Western Provinces, more
especially in the month of April, but
the amount of the northerly deflection was
small eompared with that at the hill stations.
As it was a general feature and was most
pronounced at the submontane stations, it is
very probable that in both cases it was due
to a stronger northerly drift from the Hima-
layan area than usual consequent on the large
snow accumulation in that area.

4th~Winds in April were very unsteady and feebler
than usual jn Lower Burma and Southern
India and at Port Blair in the Andamans, but
were stronger ahd steadier than usual in May,
due chiefly to the abnormally early extension
of southerly winds over the south of the Bay
and to a less extent over the Arabian Sea,

III. The South-west Monsoon Period.—The
south-west monsoon lower air currents were established
about the normal date on the Bengal and Bombay coast dis.
tricts, and somewhat earlier than usual in North-Western
India. Temporary advances had occurred in the Arabian
Sea as well as in the Bay during the last week of May, in the
latter areagiving rise to a cyclonic storm of great intensity,
The permanent advance occurred during the second week
of June. A small cyclonic storm appears to have formed
in front of the advancing current’ in the Arabian Sea,
The information available for tracing its history is very
limited, and it is not possible to decide whether it ever
passed beyond the initial stage of. very squally weather
and strong winds such as invariably eccur during the
advance of a strong monsoon current,
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In the Bay of Bengal a well-marked cyclonic storm
formed in front of the advancing mass of humid winds in
the centre of the Bay. It crossed the coast of the Circars
on the 15th and advanced by a curved path to the North-
Western Provinces, Ithence established humid winds and
south-west monsoon conditions over Northern and Central
India during the third week of the month, The following
gives the dates on which the south-west humid current
was fully established in different districts of Northern and
Central India in 1893 :=—

Corresponding data are given in the following tables
showing the variation of the steadiness from the normal :—

Provner. Dol commencement of st
Burma . . . . . . sth June,
Bengal . . . . . . . 14th ,,
Bihar . . . . . . . n!.th »
'North-Western Provinces. . . . 18th ,,
Punjab . . . . . . . 23ed ,,
Bombay . . . . . . . 10th
Central Provinces . . f . 17th
Central India . . . . . 18th ,,
Rajputana . . . . . .| 22nd to 26th ,,

The most important feature of the south-west monsoon
lower air currents in 1893 was their unusual strength.
The following gives comparative data based upon the
anemometric returns of four coast and four inland stations,
where the exposure of the anemometer is most satisfactory
and the data are believed to be most reliable :(—

BAY OF BENGAL | BOMBAY CURRENT.
PERCENTAGE VARIATION
PERCENTAGE VARIATION
MoxTa, OF MEAN AIR MOVEMENT | OF MEAN AIR MOVEMENT
FROM THE NORMAL AT '_RO“ 'ﬂ:: NORMAL
Four coast | Four inland | Four coast | Four inland
stations, stations, stations. stations,
June . . . . +16 + 2 —13 + 2
July . . . . — 6 + 1 —24 -15
August . . .} + 4 +11 —9 + 8
September . . . ~+ 28 +40 + 7 +24
. -10
Mean of period . +11 +14 +5

BAY OF BENGAL
CURRENT. BOMBAY CURRENT.
¢ VARIATION OF MEAN V.uuA'r;oS OF MEAN
STRADINESS PRRCENTAGR BTEADINESS P
MonTa, FROM THE NORMAL, FROM THIEI::::I:?‘
Coast Inland Coast Inland
statious, stations, stations, stations,
June . . . . —-10 —7 -1 - 8
July . v . . + 1 -5 - 2 + 4
August . . . -3 —12 +13 + 8
September . . + 7 g +14 + 21
Mean of period . . -1 —6 + 6 + 6

The more important and larger abnormal features of the
air motion during the south-west monsoon period were :—

15t.—~Winds were more southerly and less westerly
than usual at Port Blair.and in Lower Burma
in June and July, and were more westerly than
usual in AuguSt and September. The follow-
ing gives data for two stations :—

WinD DIRECTION, JUNE AND JULY, WIND DIRECTION, AUGUST AND
SEPTRMBER,
StaTiON, W .
ter! W
Actual, Nc')rmal. dofection| Actual, | Normai, dcﬂiﬁgl{
o ©
Port Blair IS 35° WIS 41°Wl -6 (S 70°WS 43° W| +27
Diamond Island {S 37° WIS 37° W 0 S 62° WIS 42° W| +20

2nd.—Winds were during the greater part of the
period more easterly than usual at the head of
the Bay and in Bengal. The following gives
data for four stations in illustration :—

Winp DirecTiON,
Statios. Month, [ Increased
2 Actual, Normal, ?“ing or
ecreased
westiag.
une .| S22 W S45°W +21
uly R . S3I’wW S5°W +28
FaLse PoInT % August . | Szew S W +27
September .| S &8 E S25°W +33
June . S 20° \x Si15°W —_3
) ul . .| S23 S28° W + 1
SAUGORISLANDE ,Lugust R S W S17°W +13
September .| S27° E S £W +31
une . .1 S19°E S16°E + 3
’ uly . d S °WwW Si1°E —20
Dacca . l August . . Si4° E SI14E [
September .| S21°E | - S1’E +10
]u?e . .| S 29: g 233: }E::: -4
u . . S17 41 -24
BERHAMPORE g .I\ugust . .| Ss5°E S 40° E +15
September .| S 78 E S41° E +37
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The data show that the increased easting was very
marked at False Point, where it was fairly uniform through-
out the whole period. Winds were on the whole normal
at Saugor Island in June and July, .but were almost as
largely deflected in August and September as at False
Point.

grd.—As the relative strength of the two currents was

more constant than usual, winds were on the
whole less unsteady than usual in the interme-
diate area or debatable ground of the two
currents in Northern India. The following gives
data for three typical stations in that area:—

STEADINESS.
STATION, Month, Variation
Actual, Normal, from
normal,
°/O 0/0
]Iulne . . 30 19 +11
uly . . 32 19 +13
HAzARIBAGH Avgust : T 7 t1n
September . 27 21 + 6
}une . . 30 12 +18
uly . . 53 7 +46
ALLAHABAD *9| August : 73 i +14
September 24 11 +13
S June . . 18 28 —-10
July . . . 40 13 +27
Acks * August . . 8 10 -2
( September . 32 13 +19

4th—Winds were slightly more southerly and less
westerly than usual during the greater part of
the period in Rajputana, Central India and the
northern districts of the Central Provinces,
The following gives data for three stations :—

Winp DiRecTION,
StatiON, Month. Increased
Actual, Normal, ?&:}g‘;%(f r
northing.
T e
©
s June . . Ss56°W S63° W + 7
Bomsay Tuly . o S W S75°W + I
: ‘71 August . .| S81°W S&°W 0
September .| S71°W S8° W +18
June . .| S8rWwW N 60° W +37
Jeveore July . .l S30"W N s W +92
. * 71 August . 88w N 8w +44
September S 60° W N31°W +80
June o .| N8 W Ilg 7m°W +18
July . .4 No°W 74 W + 3
Axota . 'g August . <] N8&°wW N71°W 411
September .| N 72°W N 66° W + 6

5th.—Winds were on the whole slightly less westerly

in the Deccan, The following gives data for
three stations 1=

Winp DiReCTION.
STATION, Month,
Actual, Normal, Increased
southing.
[

_]ulne .| S88°wW S8°W + 8

July ] N7s°W S75° W -30

SECUNDERABADg August , o N78°W S8 W -15

September .| N 62° W N 78° W -16

S June . of Sg70°W S 86° W + 7

July . . N8'W S88° W — 6

Berrary ’( August . . 884 W N 8° W +1io

September .| N 87°W N2 W -9

June . ./ S50°W S 73° & +14

July . S 66° W S 70° + 4

Bereaun g August . 1 S6°W S 79°W +12

September . .| S 72°W N 8w +24

The preceding data indicate the chief features in the
south-west monsoon circulation. They may be summed

_up as follows :—

(/) The Bay of Bengal current was considerably
stronger and steadier than usual.

(2) It was directed to a less extent than usual in June
and July towards Burma, and toa larger extent
in August*and September.

(3) It was determined to a larger extent than usual up
the Gangetic plain, where winds were much
stronger and more steady from the east than
usual.

(#) The Bombay current was on the whole slightly
stronger than usual, ’

(5) In its extension over the peninsula it advanced
slightly less directly from the west and more
from the south than usual. )

(6) In its north-eastern extension it was determined
more largely to Rajputana and the Punjab
than usual, and hence the winds in these areas
were steadier and more directly from south
than usual.

IV. The Retreating south-west Monsoon
Period.—The retreat of the south-west monsoon from
North-Western India occurred under approximately nor-
mal conditions. During the first three weeks of Septem-
ber the whole of Northern India received more abundant
rain than usual, partly as a result of the unusual strength
and volume of the Bengal currentand partly due to the
precipitation accompanying three cyclonic storms. Imme-
diately after the second of these storms, which broke up in
the Punjab hills on the 20th, the easterly winds of the mon-
soon current withdrew from the Punjab and were succeeded
by light unsteady winds for some time. Pressure increased
rapidly in that area and the monsoon trough or belt of
minimum pressute was turned round and stretched in a

D
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northerly direction across the head of the Bay into Bengal.
Increasing pressure in the eastern Himalayan hill and sub-
montane tracts then caused it to be transferred slowly south-
wards and eastwards, so that in the second week of Octo-
ber it lay over Lower Burma, and the Andaman Sea, and the
winds in this part of India were determined by its position.
It was then transferred westwards across the Bayas a
shallow diffused depression of squally weather and some-
what irregular lower air movement and began to affect the
weather on the Madras coast from the r1oth, when the
easterly winds in the northern quadrant of the depression
began to give heavy rain to the peninsula. This continued
for a few days until the 18th. During the remainder of
the month two storms of considerable intensity formed
in the Bay. They advanced northwards, the first to
Bengal and the second to Burma.

The chief features of the air movement in October
were hence in full accordance with the unusual and pro-
longed determination of the Bay current (with one slight
interruption) to the east of the Bay and Burma and North-
East India. Among those were :—

rst=~=~Winds were on the average of the month more

westerly than usual at Port Blair and less
easterly in Burma.

2nd.—~Winds were remarkably light and unsteady in
the North-Western Provinces and the Pun-
jab.

3rd.~They were below their normal strength in the
north and centre of the peninsula.

4th~They were weaker than vsual on the Madras
Coast and were, so far as can be judged
from the returns of the stations, more
easterly than usual.

After the two storms, which affected North-Eastern India
and Burma in the last twelve days of October, pressure
increased more rapidly than usual in that area and was
more or less above the normal and in more or less con-
siderable excess relative to the remainder of India. The
low pressure trough or area during the month of November
was transferred to the south-west of the Bay and there was
hence a stronger and steadier influx of humid winds from
the Bay to the Peninsula than usual. That inflow was
interrupted by the formation of the cyclonic storm or disturb-
ance in the south-west of the Bay, and by a cyclonic storm
which formed in the Arabian Sea and advanced by a curved
pathinto North-Western India. The winds in November
were mainly determined by the high pressure conditions
in Northern India, the large excess of pressure in North-
Western India and Upper Burma, the continuance of a
stronger humid current than usual in the south of the Bay,
and the abnormal position of the low pressure area or trough
in the south-west of the Bay further south than usual.

The following gives the chief features of the air motion
in India in November : —

15¢t.—Winds were considerably stronger in the south
and centre of the peninsula and at Port
Blair.

2nd~Winds were more easterly than usual at Port
Blair and in the Deccan, Central Provinces
and the Madras coast districts. The in-
creased easting averaged about 20° and was
hence large in amount.

37d.—The increased easting was as largely shown in
Bengal, where it was due to the high pressure
conditione in Assam and Upper Burma,

4th—Winds were remarkably light and unsteady in
the Punjab and North-Western Provinces,
where the mean air motion of the month was
upwards of 30 per cent. below its normal
strength.

During the month of December pressure was even
more largely in excess in North-Eastern India and Upper
Burma than in November, whilst it increased in the south-
west of the Bay and Madras, and the pressure conditions
obtaining during the month, were such as usually accom-
pany the prevalence of ordinary north-east monsoon winds
and conditions in the Bay. The following gives the
chief features of the air motipn which were directly related
to these pressure conditions :~—

(1) Stronger and steadier northerly winds in the
Irrawaddy Valley and stronger easterly winds
than usual in Assam,

(2) Stronger north-easterly winds than usual in the
Madras coast districts and the Deccan.
The easterly component in these winds was
more strongly marked than usual,

(3) Steady mortherly winds in Bengal, with a much
stronger easterly component than usual.
The increased easting averaged about 25°.

(#) Winds were, asinthe previous month, remarkably
light and unsteady in the North-Western
Provinces and East Punjab.

(5) Winds were more southerly and less westerly
than usual in Rajputana and Cenaral India.

The chief features of the air movement of the whole
period were hence :—

(/) Abnormally light and unsteady winds in the Gan-
getic plain and Punjab.

(2) Stronger winds than usual in November and De-

’ cember in Bengal and Burma.

(3) Stronger winds than usual in Madras and the
Dezccan in November and December, their
average direction being more easterly and
less northerly than usual,
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(¢) Early retreat of humid winds from the south of
the Bay in the beginning of December and
the prevalence of strong north-east monsoon

humidity 1~

winds during the last three weeks of that.
month,

Humidity.

The four following monthly tables (Tables VI to IX)
give variation data of aqueous pressure and relative

1st.—For the nineteen meteorological areas adopted

in the geographical summaries of meteorole-
gical data in the annual Reports,

2nd.~For ten meteorological provinces.

TABLE V1.~—Geographical Summary of the aqueous vapour pressure data of Table I1 in the Monthly Weather
Reviews for the year 1893

ME‘%!:O':,(:;?:‘:‘C“- )éu:;n&c;s?f January, | February.| March, April, May. June, July. | August. [September.| October, [November,[December,| Year,
P 7 0] 7 0 —T 7 3 R 0 W I ] ' U
North-West Himalaya| 6—7 ~°'002 | =009 | =014 | +'026 | +'066 | +°046 | +-013| —'033 +'037 | +°004| —006| 4014 | +'012
Sikkim Himalaya 2—3 ~*018 | =~'016 | ~020 | +°037 | +'0o17 | —'003| =009 | +'006 ~014 | %'011| 4001 | =020 —~'003
and Nepal.
Punjab Plains . . 4 +025 | =013 | ~019 | +°095 | +'118| +'070 | +'052 | —'074 +'050 | =—'023 | +'001 | +'008 | +'024
Gangetic Plain 8 +°015 | +'012 | 4001 | +°053 | +'064| +'039 | —-015| =013 +004 | +023| 4+'043] +023| +-02t
Western Rajputana . 3 +-018 1 +°008 | ~044 \ +'022 | +'067 | 4+°013| +046| +'014| <011} +°005| +'027| +°036| +-019
Eastern Rajputana| 3-—g +'023 | +:008 { +014 | +021 | +'098 | +050( ~'008 | +'006 +060 | +015| +-103 [ +'041 { +'036
and Central India.
Nerbudda Valley 3 +019 | ~'017 | 4045 | +'0o15 [ +'0g1 | +'028 | —009| +'016 4011 —033 | +'146 | 4019 +°028
Chota Nagpur 1 +°017 ) +058 | +'034 | #0070 | +102| 4052 | —~%033| —'027 —020 | +'033 ! +'057 | +°043 | +°o32
Lower Bengal . 5 ~'043 | —'039 | —'001 | +°006 ; ='033 | ='039 | —'016| —'008 | —'030| +'001 | +'004 | —'0071 ~022
Assam and Cachar 2-3 | =~‘016} ='007 | -041 | 4002 | +031 | =018} —o025| +'011 | ~'009 | #4021 | +'005| ~'050 | —‘008
Orissa . : 3 ~'046 | =010 | ~'060 | —'016 | —‘o25 | ='023 | —'005| —~'007 [ —'O10 [ —'015| +-012| -—'of1 | —'018
Central  Provinces 5 +°'039 | +°001 | +076 | 4017 +'075 | +'028| ~018 | =003 +°001 | —~035| +'120| —~'002 [ +'02§
South and Berar. :
Konkan . . . 3 ~'038 | —'065| =053 | =014 | —-013| —'004 | =017 | =~'018 —017 | —'040 | +°024 | —‘061 | -'020
Malabar Coast . 1 =006 | 4047 | —009 | =018 | —°009 | +'002 | —'021 | +'007 —006 { ~008| 4001 | ~'0o72 | =008
Deccan, Hyderabad| 5-6 —003 | +'043 | +045 | +o12 | +'048 | +°016 | +'0o2 [ —~-002 =017} =022 +058 | ~—-020 | +'0I3
and Mysore. :
East Coast and Car- 4 ~*027 | +'021 { ="0IT | =040 | =018 —~'0o2 | +'017 | =~'023{ —'038{ =004 | +°049| —-027| —'009
natic.
Arakan and Pegu 3~4 —~035 | =025| ~080 | =043 [ +003| +'015] +%0g | +017 --002 ° ~022 | =073 | —o028
Bay Islands . . I —066 | =049 { ~022 | —'024 | =022 | +'007{ +°018 | ~'005| =010 | ~026 ~108 | ~‘092 | =033
Extra Tropical India., | 39=41 | +°003 | —'005| ~013| +'034 | +059 | +'026 | +-0o1 | —‘014 +013 | +'008| +°033| ‘11| +'013
Tropical Indlag 24=26 | =015 o ~003 | =012 | 4018 | +°00g | —'001 | -'00§ ~013 | ~'019 | +°c40 | —'635 | ~'003
Whole India . 1 65=66| —004 | —003| ~009| +016| +'043 | +°019 [ —'010 +°002 | ='004 | +°036 | =007 +-007

TABLE VIL-—Geographical Summary of the humidity data of Table 1] in the Monthly Weather Reviews for the

year 1893,
-
Megsorowosicat | Number off fapuary, | February,| March. | April. May. June, July. | August. | September.| October, |November.[December.| Year.
PrOVINCE, Stations,
North-West Himalayaj 6-—-7 m +16 + 8 45 +8 | +g +s — s . ‘2 ' 2 X .
Sikkim Himalaya and| 2-3 + 5 + 5 + 7 -1 + 1 + 3 - re v + 2 4 + 6
1. v
P‘E‘;&?Plai"s‘ S 412 | +12 | 44 | #6 | +8 | +8 ) +10 | -7 +8 | —~1 1 ¥1 ]l +2 | +5
Ganjetic Plain 1 8 +7 | +14 ) +8 ] +6 | +8 | +9 | +3 | —2 +4 | +4 ] +6 | 42| 456
Western Rujputana .} 3 +# 51 +1u0 { =1 | 41 { +5 | +5{ +7 o [ +3 | +3 | +3 | +2 | +4
Eastern Rajputana| 3—4 | +10 | 412 | +9 | +2 | +8 | +0{ +3 | =3 +9 | +5 | +16 | +7 | +9
and Central India,
Nerbudda Valley .| 3 | +8 | #+3 | +12 | 42 [ +9 | +8 | =3 | +3| +4 | -2 #15| +5 | +35

D2
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TABLE VII -—Geogmp/tzml Summary of the humidity data of Table Il in the Monthly Weather Reviews for the
year 1893—continued.

ME;‘;&‘:‘:;‘Q‘:CM NS“tamtti’:;;{ January, | February. | March, April, May. June, July. August. | September. Octob?r. November, December.|  Year
Chota Nagpur . . 1 + 6 + 20 +12 + 7 +18 +13 -1 - 4 + 2 + 5 + 7 + 3 + 7
Lower Bengal . 5 -4 + 6 + 3 + 2 + 2 + 1 o -2 o o o -2 + I
Assam and Cachar .| 2—3 + I + 4 + 2 + 3 -2 o + 2 + 2 -2 + 2 -2 -3 + 1
Orissa . . . 2 -5 + 1 + 1 -2 + 3 + I -2 -3 -1 - 4 -1 - 3 -
Central  Provinces 5 + 10 + 4 +19 + 2 + 8 + 6 -4 + 2 + 3 -2 +14 + 1 + 5

South and Berar, : . 8
Konkan . . N 3 -1 1 -2 -2 + 2 + 1 - -1 - I -3 [ - 1
Malabar Coast . 1 -4 + 3 -1 -2 + 2 - 2 - -~ 4 -2 =z -1 -9 - 2
Deccan, Hyderabad | 5—6 + 8 +12 +19 + 4 +12 + 4 o + 2 + 1 + 1 + 9 + 2 + 6
and Mysore . .
East Coast and Car- 4 - + I + 2 + 1 -1 + 2 + 3 -3 + 2 -2 + 5 -3 o
natic.
Arakan and Pegu .| 3—4 - 4 -2 -2 -1 + 7 [¢] + 1 -1 -2 + 2 -1 -3 -1
Bay Islands . . I - 5 - 4 -3 + + I + 1 + 1 [ -3 + 2 [+ =7 — 8 -2
Extra Tropical India | 30—41 | + 7 +11 + 6 + 4 + 6 + 7 + 3 -2 + 5 + 2 + 4 + 2 + 5
Tropical India . .l 25=26| + 2 + 4 + 8 + 1 + 6 + 3 o ¢} + 1 -1 + 5 - 2 + 2
Whole India .1 65—-66 + 5 + 8 + 7 + + 6 + 5 + 2 -1 + 3 -1 + 4 o + 3

TABLE VIII.—=Variations of the mean agueous vapour pressure in 10 meteorvological provinces of India in 1893.

MEAN VARIATION OF AQUEOUS VAPOUR PRESSURE FROM NORMAL IN

MeTEOROLOGICAL PROVINCE, Year 1893,
January, | February,| March, April, May. June, July, August, | September, | October, [November.|December,
" " " L " ” " " " " " U2 "
Burma Coast and Bay Islands . | —~058 | —'031 | —'062 | —'042 | ='006 | =001 +'014 | +'009 —002 | =014 | —'052 | —'099 | =—'029
Assam . . . .| =016 —007 | —041 +'002 | +'031| —o018| —-025 | +‘012 —'009 | 4021 (I +'005| =050 | —-008
- Bengal and Onssa . .| =044 | =031 | =065 ] =~'004 | =024 | —'022| =—'OIl | ='004 ~'023 | 4001 | +006 | =006 | =‘oIg
Gangetic Plain and Chota Nag- :
pur . . .| =008 +'020| +'006| 4057 |a+053| +035| =020 ~=-ol2 ~013 | +°034 | +056 | +-027| 4020
Upper Sub- Hlmalayas . +031 | +'006 | +'001 | +-082| +'128| +'075| +'014| ='049 +'042 | +°005 |. +'014 | +'025| 4031
Indus Valley and North- West
Rajputana . . +037 | =004 | ='038 | 4064 | +'087| +'035| + 070 —‘025 +027 | —'021 | =017 | +°013 | +'0Ig
East Rajputana, Central Indla
and Gujarat . . .| +006| +002| —013 | +010| +'076 | +028 | —-o11 | —-003 +'045 | —'004 | +083 | 4+°'030| +-o21
Deccan . . . . | +025) +014| +063 | +'020| +081 +°037 | —-007 | +°'006 +°002 | ~—024 | +°'1¥5| +°002 | +-028
West Coast . . . o| —028 | —037| —'042 | —'015| —'012| —002| —-018 | =012 =015 | —*032 | +018 | —'064 | ~-o22
South India . . . .| ~017| =031 | ~005| —'054 | =‘015]| +'002 | +-'014| ~-014 —~029 | +'002 [ +'052 | ~'014| ~=-009

TABLE IX.—Variations of the mean humidity from the normal in 10 meteorological provinces of India in 1893.

MEAN VARIATION OF HUMIDITY FROM NORMAL IN

MzTEOROLOGICAL PrOVINCE, AEmE— Year 1893,
January. | February. | March, April. May, June, July. August, [September, | October, [November |December.
»
Burma Coast and Bay Islands . ¢ -5 -3 -5 [o] +6 -1 [ -1 [ +1 -4 -6 —2
Assam . . . +1 +4 +2 +3 -2 o +2 +2 -2 +2 +2 -3 41
Bengal and Onssa . -4 +4 +2 +1 +3 +1 o -2 -1 -1 -1 -2 o
Gangetic Plain and Chota Nag- :
pur . . . +4 +15 +9 +6 +9 + 10 +2 -2 +13 +4 +7 +3 +6
Upper Sub- H]malayas . +14 +16 +9 +10 +11 +12 +7 -3 +9 +3 +5 +5 +8
Indus Valley and North- West
Rajputana , +12 +12 -1 +2 +5 +3 +8 -3 +3 -2 -4 -2 +3
East Rajputana, Central India
and Gujarat . . B +7 +12 +6 +1 +7 +9 +5 -3 +8 +3 +13 +5 +6
Deccan . . . . . +9 +7 +13 +3 +9 +8 -2 +2 +3 o +14 +1 +6
West Coast , . . . -2 o —2 -2 +2 +1 -1 -2 -2 ~2 o - -8 -2
South India . . . o -1 +5 +3 -2 +1 +2 +3 -1 -2 o +6 -1 +1
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The larger abnormal features of the humidity conditions
were unusually persistent throughout the year. The fol-
lowing is a statement of the more important features.
Data in illustration are given for the political divisions,
as the preceding tables furnish corresponding data for the
meteorological areas into which India is divided, and hence
need not be repeated.

I. The Cold-weather Period .—The following were
the chief features :—
1st.—The air was drier and contained less aqueous
vapour than usual in Burma and North-
Eastern India. The deficiency was almost
as largely shown at Port Blairas at the land
stations in Burma and North-Eastern India,
thus indicating that over the east of the
Bay, Burma and Morth-Eastern India land
winds of unusual strength and dryness pre-
vailed. The deficiency was on the whole
greatest in Bengal, where the absolute humi-
dity averaged nearly 10 per cent, below the
normal amount.

VARIATION OF MEAN RELATIVE

VARIATION OF MEAN ABSOLUTE

HUMIDITY FROM NORMAL IN HUMIDITY FROM NORMAL IN

PRrovINCE OR AREA, Cold Cold
January | February | weather | January | February | weather

1893, 1893, period, 1893° 1893, period,

1803, 1893.

” ” "
Port Blair (Anda.] ~'066 | —'049 | —'058 -5 —4 -5
mans). ‘

Burma . . —055] —'024| =040 -4 —2 -3
Bengal . 4 =~'043 | — 039 | —"041 ~4 +5 + 1
Orissa . J ~046 | =010 | —028), —5 +g | -2

2nd.~—The amount of vapour in the air was more or
less considerably in excess over the whole
of North-Western and Central India, in.
cluding Chota Nagpur, the North-Western
Provinces, the Punjab, Sind, Central India,
Berar and the Central Provinces. As tem-
perature was considerably in defect in these
areas, the double variation gave unusually
high relative bumidity, which element was
hence very largely in excess.

T \Amnxon OF MEAN ABSOLUTE Vmumou OF MEAN RELATIVE

HUMIDITY FROM NORMAL IN HUMIDITY FROM NORMAL IN

. Cold Celd
Provincs. January | February | weather | Januwary | February,| weather
1893, 1893. period, 1893. 1893, period,

1893. 1893.

) " ” 4
Bihar . .| =011 | 4001 | ~‘oo0s + 1 +11 + 6
Chota Nagpur .| +'017 | +7058| +038| + 6 + 20 +13
North-Western +'023 | +°016| +020| + ¢ +15 +12
Provinces.

Punjab . .| +025] =013 | +006 +12 +12 +12
Rajputana .| =f007 | +°004| —'00z| + 6 +13 +10
Sind . .} 4057 | +'014} +'036 + 1% +17 +14
Central India .| +026( +°coB| +'017 + 9 + 10 + 10
Berar . .| +063| 4010 +'037 +14 +9 +12
Central  Prov-| +°026 | —'004 | +'01I + 8 + 4 + 6

inces.

One of the more important meteorological
features of this period was hence the exces-
sive humidity in the Punjab, North-
Western Provinces, Sind and Chota Nagpur,
over nearly the whole of which the relative
humidity was from 15to 20 above the normal
in February.

Jrd—Humidity was even more largely in excess at
the hill stations in Northern and Central
India, than in the adjacent plain districts,
The increase in their case was due almost
solely to the abnormally low day and night
temperature at these stations, and not to any
marked increase in the absolute humidity of
the air. The following gives data for eight
representative hill stations ;—

VARIATION OF MBAN ARSOLUTE VariathoN oF MEAN RELATIVE
HUMIDITY FROM NORBIAL IN HUMIDITY FROM NORMAL IN

Sration. Cold Cold
January | February | weather | January | February | weather
1893, 1893, period, 1893. 1893, period,

1893, 1893.

" 4 ]

Quetfa o] 4014 4020 +017} +11 +32 +22
Leh . . ] =003 | —'004 | =-='004 +11 +11 +11
Murree . .} +'017 ! +'00% +'011 +25 +2§ +25
Simla . )] —'007 | +'007 [¢] +16 +31 +24
Ranikhet . .| +°'00%| ~008{ ~—-002 +16 +18 +17
Darjeeling .| =011 | —o020) —016| + ¢ + 6 + 8
Mount Abu .| =006 | +-023 + ‘009 + 4 +17 +1r
Pachmarhi of +°018 | %008 | +013| + 9 +10 + 10

4t/1 —The air was shghtly drier in the Bombay coast
districts, as is almost invariably the cave
in colder and more severe cold weathers
than usual, This was due to the abnormal
extension of dry northerly winds along the
west coast. The following gives data for
the three observing stations in that area :—

VARIATION OF MEAN ABSOLUTE VARIATION OF MEAN RELATIVE
HUMIDITY FROM NORMAL IN HUMIDITY FROM NORMAL IN
STATION, Cold Cold
January | Fetruary | weather] | January | Febroary | weather
1893, 1893, period, 1893, 1893, period,
1893, 1893.
" " h
Bombay . o[ =052 | —098 | ~‘0o78 ~5 -4 -5
Ratnagiri . ol =033 =065 | ~—‘040 o o o
Karwar . o ~02I | —'031 | ~'026 +2 0 +1
1

5th,—The air was damper in the Deccan and North
Madras, and drier in the more southern
districts of Madras. The variations were
as a rule not large, and were also somewhat
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. ) . . VARIATION OF MEAN ABSOLYTR VARIATION OF MEAN RELATIVE
irregular, The following gives data for five HUMIDITY FROM NORMAL IN HUMIDITY FROM NORMAL IN
stations :— PROVIKCE, Hot- H
March | April May |weather; March | April May weafl‘f::r
VARIATION OF MEAN ABSOLUTE | VARIATION OF MEAN RELATIVE 1893, 1893, 1893. | period, [ 1803, | 1893. | 1893. period,
HUMIDITY FROM NORMALIN BUMIDITY FROM NORMAL IN 1893. 1393:
STATION, [ Cold | Cold [ " L] L
anuat Februa weather annary | Febrnary | weather : . . . .
J ey | ey | tod, | 1803, s, | period, Bihar » .| ~—‘021] +'051 —010] +007/ + S| + 5| + 4| + §
1893, 1893. Chota Nagpur , | +034] +°070| +102| +°069| +12 | + 7| +18 | +12
North-Western | +'008| +'053 +'088/ +'050{ + 9| + 8| +10| + ¢
Provinces. \
" " ¥ Ppn]ab . .| =019 +o09s] +'118 +065| + 4 + 6| + 8, + 6
Sholapur . .| +00g| +018| 4014 +3 +4 +4 Sind .| =044 +'026{ +'097| +°026] — 3 o |+ 6} + 1
Madras . | +0s6| +078| +067 +7 +5 +6 Rajputana .| —'016 + 029 +°050{ +°021) + 4| + 2| + 6| + 4
Bangalore 1 4018 +031 | +038 +1 +6 +4 Central India .| +°030 +'005{ +°126{ 4 054/ +11 | + 2| +11 | + 8
Trichinopoly .| —0s7 | —031 | —-044 -9 —5 -7 Berar . e} +7105 +016| +°077| +°066/ +22 [ + 3| +i10{ +12
Cochin . o] =006 | +0a7| +wo21 -3 +3 -1 Central Provin- +°049 +°007 +085| +'047| +14 | + 1| + 8| + 8
ces.

II1. The Hot-weather Period.,—The hygrometrical
conditions during this period were even more abnormal than
those of the cold weather period. The general meteoro-
logical conditions of the month of March were similar to
those of Februaty. There was unusually heavy rainfall
due to a series of disturbances, and hence abnormally low
temperature prevailed in that month over the whole of
Northern and Central India and the North Deccan, The
precipitation was most excessive in the Central Prov-
inces. During the months of April and May, temperature
conditions and the rainfall distribution were apptfoxi-
mately normal in the interior and the hygrometric condi-
tions were determined in part by the unusually abundant
rainfall in February and March, and in part by the un-
usually early and frequent advance of humid currents
from the Bay into Burma and from the Arabian Sea into
Southern India during these months. The following gives
a summary of the more important features of the humidity
conditions during this period:— :

1st.—The air was less humid than usual in Burma
and Bengal, The deficiency was most mark-
ed in March and decreased in April, and was
small in amount in May. The following
gives data in illustration : —

VARIATION OF MRAN RELATIVE
HUMIDITY FROM NORMAL IN

VARIATION OF MBAN ABSOLUTE
HUMIDITY FROM NORMAL IN

PROVINGE, Hot. Hot-
March | April | May [weather| March | April May [weather
1893.. | 1893, { 1893. | period,| 1893. | 18¢3. 1893, | period,
i 1893, 1803.
-
" » L) o
Port Blair (An- | —-022| —'024] —'022| =023 —3 +1 +1 [
damans),
Burma . o | =°076| —'047] —'001| — 041} =5 | ~=I +8 | +1
Bengal . .| =066 o |—024| =030 +2| +2{ +3 ] +2
Orissa . . | —'060| —'016] —'025, —034] +1!| —2( +3 +1

——;nd.—The absolute and relative humidity were more
or less considerably above the normal during
) the period over the whole of North-Western
and Central India and the Central Prov-

inces,

The most remarkable feature of this period was the
excessive humidity in the Central Provinces, Berar and
North Deccan in the month of March. The following
gives data for five stations at which this feature was most
strikingly exhibited :—

ABSOLUTE HUMIDITY, RELA'I‘IVI HUMIDITY,
Sraion, Actual Varlation | Actual Vart
March | Normal, £ o M u%' Normal, arfation
1893, March, |- norl;:a?l. lg;‘:;. March, nof::lr:l.
w y ” -] / o/
Secunderabad . '553 ‘448 +°108 78 4f +29
Akola . .1 436 2901 +'145 53 28 +25
Nagpur o o] 431 .| 337 | +094 | 54 32 +22
Chanda . .| 537 ? ? 71 ? ?
Sambalpur .| °s69 ? ? 74 ? ?

3rd.—~Humidity was as largely in excess at the hill
stations in Northern and Central India as at
the neighbouring plain stations, The fol-
lowing table gives data for eight stations :—

VARIATION OF MBAN ABSOLUTE VARIATION OF MEAN RRLATIVE

HUMIDITY FROM NORMAL IN HUMIDITY FROM NORMAL IN

STATION, Hot- Hot-
March | April May |weather| March | Aprit May |weather
1893. 1893. | 1893, | period,| 1893, | 1893. { 3893, | period,

1893, 1893,

L4 » L4 L4

Quetta +-182| +:166{ +°071| +°140] +40 | +22 | + 4 | +22
Leh . .1 +'009| +034] +-001} +°015{ +15| + 9| — 5| + 6
Murree . —'030} +°009| +°085| +021| + 4 o | +10.|.+ 5
Simla .| —'030] —'009| +'049| +'003| + 7] + 2| +12 | + 7
Ranikhet , | +°007| +°069! +°'085) +'054] +13| + 0| +14 | +12
Darjeeling .| —-026] +:018 +'0o11| +°001| + 4| + 9] — 3. + 3
Mount Abu .| +°038 +'031} 4141 +070{ + 8| + 1| +21 | +10
Pachmarhi | +°037] +'008 +'078] +041| +15§ [ +11 | +-9

II1. The South-west Monsoon Period—The
rains commenced on the whole earlier than usual and ex-
tended rapidly into the interior. They prevailed with
great steadiness throughout the period. The variations of
the humidity conditions from the normal were hence not
large, but were most marked in the drier districts of
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North=Western and Central India, where the rainfall was

more abundant than usual,
(1) The mean humidity of the period was normal or
slightly in defect in Burma and North-Eastern

India.
V VARIATION OF MEAN ABSOLUTE VARIATION OF MEAN RELATIVE
HUMIDITY FROM NORMAL IN HUMIDITY FROM NORMAL IN
& - P S ) e &
Q ] . ey -
PROVINCE b @ <2 2 4821 5 {4 | B 18,1888
) 2 o £ | Fo™~} @ o g 138"
® @ + D u®d ] & © s i a .
> = E L (gl o ~ 2 1 3 SEQ
b4 £ e am | 302 ¥ Y a0 == g g2
s 1 5| 28 88515 2| 2|8 lgFs
= = < -4 BN < (N @ R
u ” ” ” ”
Andamans . {+007[+ 018/ —"005|—"0t0| + ‘003| +1 | +1 o|~31 o
Burma . , |—~'003| + ‘012)+4 013} + 001} 00l —1 o ~1 | +1 o
Bengal . . | —~*021|—*014|~002|—*027{~"016} +2 o] —2§ —1 )
Assam . . |—~'018|—'025| +*012|—*00g}—'050] ©) +2 | +2} —2} +1
Orissa . [~'023]| =005}~ 007| =010} ="011] +1 | —2 | —3 | =1 | —1
!

(2) Humidity was more or less above the normal
over nearly the whole of North-Western and
Central India. The excess was very marked
in June, when it was due to the unusually early
advance of the monsoon currents, and also
in September.

VARIATION OF MEAN ABSOLUTE VARIATION OF MEAN RELATIVE
HUMIDITY FROM NORMoL IN HUMIDITY FROM NORMAL IN
& o Sl {u &
PROVINCE, & 5 e |5 1858 gl o | € 15 {888
3 2 » | Esiignt 81 & (%S
-1 © ot o | &R 1 > 59 |la »
- o o (Seg [od @ © [Eag
u 9 o B Z08 v . o "~ igog
g = & | 8 SER| 2| 2 oo |58E
2 2 2 w |l osl EtS5 1 E | (@ 2
R,
" ” " " 14
Bibar . . |~*02g|—*014|—"004{ 030 =01+ 1 | + 4 —2 | +1 | +1
North-Western
Provinces . |4'062|—°016{—‘017|+ *015}+ 01| +12 | + 3} —3| +5 | +4
Punjab .  .|+'070|+ 052]—"074|+ 050|+ 025+ 8 | +10] —7 ) +9 | +5
Sin . oj+°027]| +'068|+023|+ 004[+ 031 |+ 4| + 7| O +1 | +3
Rajputana .|+ ‘017|—'002|—"003|+ 053]+ 016]+ 7| + 6] —4 ) +9 | +5
Central India . |+°066|—'011|+"014] + 045+ 020{+14 | + 1| o] +8} +6
Central Provin-
ces .{+-044]—'005] + ‘010 + *012{+O15i+ 9 ) — 2] +2 | +4 | +3
|
(3) It was also considerably in excess at the hill
stations in these areas, as is shown by the
following data for seven stations :~-
R WVAR;.\»ﬂon OF MEAN 4BSOLUTE VAaRIATION OF MEAN RELATIVE
HUMIDITY FROM NORMAL IN HUMIDITY FROM NORMAL IN
S |y |83 . gl [2 8
StaTiON, a & g |8, ’;5‘:‘: 21 31 % £, gg"?
& k=3 o EQ{Le ]l = % 2 1EQ|5S
= = @ 22 (Lev = 2 | 8& |88
@ = & e tzesl g > o IR~ 1508
g 5 AN ) SEC| 8 5 g1y [gg=s
= ) < ‘ - < (7 mrg
'] ” ” " »”
Leh . .1~*003|+°016|~044|+ 038 +'002{f — 5| + 3| — 8§ + 9| o
Murree . .+ 0%0|+ ‘026}—*061|+ *06g +-029] +20| + 14|l ~101 +17 +10
Simla . . |+°017| =018 —'048) + 005 —-011} +10] + 4| ~ 6 + 8 + 4
Chakrata. A+ 055 +*049{—"0061+"0z0 +-030{ t13[ + 2| O + 6 + §
Ranikhet . |+°043] ~006)—'00g|~"008 +005] +t11} + I} — I + 2| + 3
Mount Abu . |+°021|—~004|+°018{+ 040 +°019] + 6| + 7| + 2| +14) + 7
Pachmarhi . |+ '016{~'014]—'010|—"008 —*004| + 7| — 3] = 1} + 4 + 2

1V. The Retreating - South-west Monsoon
Period . —The humidity conditions of India during this
period were characterized by very large departures from
the normal. During the month of October the retreating
monsoon current was diverted more largely to Burma and
North.Eastern India than usual, and hence the absolute and
relative humidities were both above the normal to a moder-
ate extent in these two areas during the month., It was
chiefly determined to the peninsula during the month of
November, and gave unusually heavy rain to nearly the
whole of that area. In consequence of the unusually large
influx of humid winds into that area, the period was onc
of great humidity and largely increased amount of cloud
in the North Deccan, Central Provinces, Berar and Central
India. In Burma the month was one of unusual dryness,
due in part to the withdrawal of the monsoon currents,
and in part to an increased flow of dry northerly winds
from Upper Burma and the regions to the north, The
south-west monsoon current retreated earlier than usuval
from Southern India and the Bay, and hence humidity
was slightly below the normal during the greater part of
the month of December in that area as well as in North-
Eastern India. It was on the other hand above the
normal in North-Western India.

The following gives a summary of the more important
abnormal features of this element of observation during
the period, October to December 1893, in India :—

(1) Bumidity was in slight excess in Burma, Assam
and Bengal in October, and in moderate to
large defect in November and December.
These features are most fully shown by the varia-
tion data for the inland stations given below :—

VARIATION OF THE
VARIATIDN OF THE MEAN ABSOLUTE MEAN RELATIVE HUMI~

HUMIDITY FROM THE NORMAL IN DITY FROM THE

NORMAL (N
8. g
StaTiON, ) 3 4 E;’& 2l 282
= = 2 S S| %] % 5.
L4 - . Cw <% - w (o2
2 3 P ol o2yl R 62
2 & £ ¥ | B E}| E |42
2 b4 g ~f—:g e 2 ¢ les
8 2 & [ &2 8)2] &%
" » " " ”

Port Blair « .| —'026| ~'108| —'0g2 |~073] +2! ~7] 8] 4
Rangoon . o] —047! —098 | ~'163 | ~‘103] —1| ~6| —8| ~35
D.xamond Island .| ~015| ~'035| —'126 {~ 059 ~1|~=5| —9|~5
Sibsagar . o| #028 | +°005 | ~'056 |~008| +2|+2]| -2+
Dhr{brl' . e P ~0009 | —'045 | ~'027| ? | +4] ~1| +2
Darjeeling . +] +'013 | ~002 | —'026 | ~'005 +2|~1{—12|—4
(2) Humidity was largely in excess in the Central

Provinces, Berar, Deccan and Central India
during nearly the whole period but more es-
pecially in the month of November. The
following gives data of that month for repre-
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sentative stations in the area of increased The yga,r_—'l'he means given for the whole year in
humidity :— the final columns of Tables VIII and IX show that—
) (1) The absolute humidity was in slight defect in Burma
Assoruts Humioiry'|Rerarive Humibity, ek na,
Assam, Bengal and Orissa, and the relative
Districr. STATION, nctoal, . Actsat, |verm humidity normal or in S'llght defe?t.
November | V ariation Nosember ariation (2) Both the absolute and relative humidity was on
#0% | mormal. | 93| normal. the average of the year in excess over the
- whole area including Bihar, Chota Nagpur,
! ¥ O/O - P 1 3
Bellary . | 638 | +003) 78 +13 the' North Wfastern rovmces', the Punjab,
DeccaN . g Secunderabad .| 58 | +092{ 74 +12 Rajputana, Sind, Central India, the Central
Poona . . 478 +'055 58 4+ 10 . -
BeRaAR . .|Akola ., .1 579 | +179) 69 +17 Prov.m‘ces and DeCf;‘;’“}- The mean absolute
CenTraL Prov- { | Nagpur* . . 548 | +133| 67 +14 humidity was ‘025" in excess (the normal
“ 3| Saugor . o453 +°157 64 +2z : . " . ‘3 .
INCES. g Kh‘;gndwa‘ o B S I B 17 being '517"), and the r.'elatlve humidity 6 in
Sutna ., .| 455 | +us7| 67 +21 excess (the normal being 55).
In Nowgong . .| 446 +-118 69 +17 .1 . )
C ENTRAL INDIA Dowgong:  -| M\ Taa| s i (3) The mean absolute humidity ?f the year was
slightly below the normal in the west coast

The preceding data show that over the area defined
by these stations the air contained on the average of the

month from 25 to 40 per cent. more aqueous vapour than .

usual.

(3) The air was throughout the whole of this period
damper and contained more aqueous vapour
than usual in North-Western India. The

following gives variation datain illustration :—

VARIATION OF THE MEAN ABSOLUTE|VARIATION OF THE MEAN RELATIVE
HUMIDITY FROM 1HE NORMAL IN HUMIDITY FROM THE NORMAL IN

districts and Southern India, and the mean
relative humidity was slightly in defect in the
west coast districts,

These features, it should be noted, were remarkably per-
sistent throughout the year. Thus in the Gangetic Plain
and Chota Nagpur the mean relative humidity was above
the normal in eleven out of twelve months, and in the west
coast districts it was above the normal in only two months.

The following gives the mean annual variations of these
two elements of observation for each year from 1875 to
1893 :~—

PrOVINGE Period, Period, e T
: October, October 1875. | 1876. | 1877. | 1878. | 1879. | 1880. | 1881. { 1882. | 1883.
QOctober [Novem- | Decem- to October|Novem{Decem- to
1893. |ber 1893 |ber1893.] Decem-| 1893, |ber 1893.|ber 1893.|Decem- Annual —'004 | —017 | +°011 | +020 | —°014 § —'004 | +-001 | ~008 | —'013
ber ber variation
1893, 1893, oé epres; e
sur Lo}
N ] e vapour, 1884. | 1885. | 1886. | 1887. | 1888. | 1889. | 1800. | 1801. [ 1892. | 1893.
" ” ” ” —-012 ] +-001 | +°008 | —'012| —'005 | +°003 | —003 | — 007 | —'002 | +°007
North-Western | +°023] +'043! +°023| +030] +4 | + 6 +2| 44
Provinces. | 1875. | 1876. 1877. | 1878. | 1879. | 1880. | 1881. { 1882. | 1883.
Puniab . .| —023| +-001| +'008| —'005] —~1 | + 1 +2] +1 ~1 1 + - -
Rajé)utana .| —-oti| +-064 +039 +031] +4| +10!] +5| +6 Arnual n 1 110 10 hO 0 1
Sind . .| —007] —'017| +'036] +'004] +1 |~ 4| —1| ~1 ofvelative RN S
Hill  Stations, | +'004| —‘000 +°014] +'004] +2 | + 2 +4 +3 humidity, || 1884. | 1885. | 1886. | 1887. | 1888. | 1880. | 1890. | 1891. | 1892. | 1893.
Upper India. 0 0 +1} -1 | =1 -1 ] -1 0 -1 +3
*
Cloud.

Variation data of this element of meteorological obser-
vation for the year 1893 are given in Tables X and XI.
Table X gives mean variation data for the nineteen meteo-
rological areas adopted in the geographical summaries

of meteorological data in the annual Reports previous to
1891 and Table XI gives similar data for the ten meteorolo.
gical provinces of India,

TABLE X.—Geographical summary of the cloud data of Table 11 in the Monthly Weather Reviews for the year 1893,

N
Ms;i(::?:ggxcu ut:lher January, | February.| March, April. May. June, July. |: August. [September, | October, {November.|December.| Year,
* Statlons,

North-West Himalaya| 6-7 +0'9 +10 +o1 —0'6 (o] +07 +0°§ —0'8 +1'7 —0'x -0'3 +1'1 +04
sn;}:im,lﬂnmalaya and| 2-—-3 +1'4 +2'3 +17 +1'5 +0°3 +1°3 +1'5 +1°1 +1°4 +0'8 +1°9 -1'3 +12

epal. )
Punjab‘Plam.s . . 4 +I'1 +1'§ -0'T +0°1 +0°1 +08 +1'2 -0'8 +1'4 -0'5 -3 +1'3 +0's
Gangetic Plain . 9 +0°8 +2's +07 —0'1 +1'0 +1'3 +09 ~03 +10 +0°4 +13 —0'1 +0'8

’
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TABLE X.—Geographical summary of the cloud data of Table Il in the Monthly Weather Reviews for the year

189 3—concluded.
M “i{k‘i’t“::‘é‘;w“ Nug;ber January. | February.| March, April. May, June, July. August. [September. | October. [November.|December.| Vear,
. stations, !
Western Rajputana . 3 -~ 1'0 +0'3 - 10 -1'0 +04 +06 +0'1 -10 +1'1 -02 +0'8 +1'0 [.]
Eastern  Rajputana 4 +0°2 +1°% +01 -0'3 +07 +16 +01 ~0'7 +1°2 -0'3 +2'3 -0l +0'5
and Central India. . ’ ’
Nerbudda Valley . 3 +05 +03 +0'2 +0'1 +0'9 +0°'7 -0'6 +0'§ +1'0 =0t +24 | —o0'§ +0'S
Chota Nagpur . . 1 +20 +2'6 +1°5 +0'4 +22 +1°5 +0'9 +1'0 +1°0 +1'3 +22 —~1'2 +13
Lower Bengal . .} 5 +08 | 425 | +17 | +09 | +18| +o09 | 409 | +o4 | +o7 | 411 | +ra| —o6| +r10
Assam and Cachar . 4 +07 +16 +0'5 +0'7 —08 | =01 +0'7 +0't +~0'3 +0'4 +0't -8 | +o03
Orissa . . . 2 +0'§ +24 | +16 | +10 | 420 | +08 | —04q | +o1 +03 +06 | 410 | —05| +08
Central Provinces | 5—~6 +08 +0'6 +1'4 +0'2 +1°0 +07 —08 +0°3 +0'8 —02 +22 -0'3 +0'6
South and Berar,
Konkan . . . 3 ~0'5 ~0'8 -7 +1'6 +1°0 +0'5 +0'2 +08 +0'¢4 —~06 +1't +0'8 +03
Malabar Coast 1 -1 ~1'7 | —o'§ —-03 —08 | ~33 | -o03 ~30 -~10 -12 +0'9 -2'1 -1
Deccan, H yderabad 6 +0°2 +0'1 +0'8 +0'4 +11 +0'3 +02 +0°3 ~0'x -0'§ +1'§ -0'7 +0'3
and Mysore. .
East Coast and Car- 4 -0'2 +13 | +14 +0'1 +07 o +07 +0'4 +07 +04 | +2'0 | —o1 +06
natic,
Arakan and Pegu . 4 +02 | ~on | +08 | +04 | +18| 404 | 409 | +07 | +08 +14 | =10 | =08 | +65
Bay Islands N 1 +12 ~-03 +0'5 +1°3 +2'0 +22 +14 ] +1'8 +1'7 +2'3 +1'6 +0'2 +1'3
Extra Tropical India | 41—-43 | +o0'7 +15 | +03 +o1 +06 | +09 | 406 | ~o02 +1'0 +01 +0'9 | ~o1 +096.
Tropical India . o] 2627 | 402 +0°4 +08 +0'5 +1°1 +03 +0'2 +0'4 +0'5 +0'1 +12 —-0'4 +0'4
Whole India . o] 67~70 ) 403 +11 +0'6 +0'2 +08 +07 +0'4 o +0'8 +0'1 +1'0 —-0°2 +0'5

TABLE Xl.—=Variation

of the mean cloud amount from the normal in 10 meteorological provinces of India in 1893,

METEoROLOGICAL PROVINGE, Jaouary, | February.! March, April, May. June, July, August. {September.| October, |November.|December.| Year 1893,
Burma Coast and Bay Islands . +0°'5 -0'5 +0'§ +0°9 +18| +08 +0'9 +0'9 +1°2 +1'6 —0'4 -0'7 +0'6
Assam . . . . +0'9 +16 +0'7 +06 ~06 —-0'1 +0°'5 +0'1 —-0'6 +02 +0'1 -20 +0'1
Bengal and Onssa . . +08 +2'3 +1°7 +08 +1'9 +08 +0'0 +04 +0'3 +1'0 +1'0 -0'6 +0'9
Gangetic Plain and Chota’ Nag- 4

pur . o] +08] +26]| +o09] +o1 +1'4 +11| +09 +o02)| +10 +06| +16| -—o08 +0'9
Upper Sub~H1malayas . +1°2 +20 +0'¢ o +04 +1'5 +09 -07 +1'4 +0'g +0°4 +1°1 +07
Indus Valley and North-West
Rajputana . -0'1 +0g ~09| =07 ~-0'1 +0'3 +06 -11 +0°'8 -0'3 -0'3 +1'1 o
East Rsjputana, Central India
and Gujarat . . . +0'2 +13 +0'1 —0'3 +1°1 +17 +0°4 —0'6 +1°3 -0l +2'2 +0'2 +06
Deccan . . . . +0'4 +0'3 +0'7 +0'2 +0'9 +08]| —o0"2 +0'§ +0'7 —o0'2 +20 -0'5 +0'5
West Coast . . . .] =04 —08 -0'7 +1°2 +0°6 -0’5 +0°'1 +01 +0'1 -0'8 +1'1 +0'1 o
South India . . . . -0'1 +0°9 +1'S -0'Y +07 +01 +0'7 +03 +0'4 +o1 +17 -07 +0°'5
The more important features in the cloud distribu- Minn G000 Amouns, Couo westaEe
tion are briefly summarized below. In the following Provinca. reRion, 1893, —

. . e . ariation
tables average data are given for the political divi- Actual. | Normal. | feom
sions in order to present the facts from a slightly A o y i

. . . . ssam . . . . . - .
different point of view to that in either of Tables X and Bengal . . .« . . 34 18 16
Bihar . . . . . 34 2'0 + 14
XI. b d Chota Nagpur . . . . 4's 22 +23
. od.—The cloud amount Orissa .+ . 35 20" +1°5
I. The Cold weather P,eﬂ . North- Western Provmces and Oudh . 4'6 29 +1'7
was normal or in slight excess in Burma and the centre and gunjatt) e e e e 50 3 7 13
. s et ajputana . . . . . 32 2° + 0
south of the Peninsula and the west coast districts. There Ceg}:ml India . . . . : 3o 26 tos
was a much greater amount of cloud than usual in the area Central Provinces . . .« .| 24 17 +07

including Bengal, Bihar, Chota Nagpur, the North-Western
Provinces, Punjab, Sind, Rajputana, Baluchistan, Central
India, Berar and the Central Provinces.

The following table gives comparative data of the cloud

amount for that area :—

Skies were most serene luring this period in the west
coast districts and Arakan, in each of which areas the mean
cloud amount wasless than 1'o. The cloud proportion was
so far as can be judged from the available data least at
Akyab (0'3), Karwar (0'2), and Ratnagiri {0'4), at which

E
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stations skies were practically free from cloud during the
whole period.

I1. The Hot-weather Period —There was more
cloud than usual in nearly every district of India during this
period. The only important exceptions were Assam in
the month of May, the west coast districts in March, and
the Indus Valley during the whole period. The excess in
the latter area was large in March and May. In the former
month it was due to the abnormal prevalence of cold
weather storms a month later than usual, jand in May to
earlier partial advances of humid currents from the neigh-
bouring sea areas.

The following gives average comparative data for the
period :—

MZAN CLOUD AMOUNT IN HOT WRATHER
PROYINCE, PERIOD, 1803,
Variation
Actual, Normal, from
normal,
Burma . . . . 4'6 37 +0'9
Bengal . . . . . . 52 38 +14
Assam . . . . . . . 55 53 +02
Chéta Nagpur . . . . . 42 2'8 +14
Bihar ', . . . . . 2'3 2'0 +0'5
North-Western Provinces and Oudh . 25 19 +06
Punjab . . . . . . 29 29 )
Rajputana . . . . . 24 2'1 +03
Central India « . . . . 2'5 2'5 o
Central Provinces . . . . 29 2'3 +06
Bombay Coast . . . 2'7 21 +06
Deccan . . . . . 35 2'9 +00
Madras Coast . . . . . 39 29 +1'0

I11I. Thé South-west Monsoon Period.—The
mean monthly cloud amount was in steady excess through~
out the whole of this period, the only important exception
being Upper India in the month of August, where it was in
slight defect. The excess was on the whole most marked
in Chota Nagpur, Bihar and the North-Western Provinces,
and was least in the west coast districts, Deccan, Assam
and ‘the Bengal {coast districts, The following gives a
summary of the data of the period for the larger political
divisions ;=

the rainfall of the period. Thus in October there was much
more cloud than usual in North-Eastern India and Burma,
and slightly less than usual in North-Western India and
the Peninsula. In November when the retreating south-
west monsoon current was chiefly directed to the Peninsula,
and gave it unusually general and heavy rain, the amount
of cloud was in general and large excess in the Peninsula,
Bengal, and the North-Western Provinces, and was normal
or in slight defect in Upper India and Burma. The rain-
fall in Southern India in December, due to that current,
was unusually small, whilst the cold weather disturbances
in Upper India began earlier than usual. Hence the cloud
amount in December was in largish excess in North-
Western India and below the normal in the Peninsula,
North-Eastern India and Burma. The deficiency was
very large in Upper Burma and Assam, where abnormally
dry clear weather prevailed.

The following brief summary of the variation data illus-
trates these remarks iw=

VARIATION OF MEAN CLOUD AMOUNT FROM NORMAL I
AREa, Whole period
. October November | December [from of:onm
1893, 1893, 1893. to December
1893,
North-Eastern India and +0'9 +06 —1'0 +o'2
Burma.
Peninsula . . . -—0'3 +16 —0'4 +03
North-Western India . —0'1 +08 +0'8 +0'§

ﬁ‘jzm:(fn'eiof the noteworthy features of the year
was the excess of cloud over the whole of India during each
of the four periods. The following gives a summary of
the data:—

VARIATION OF MEAN CLOUD AMOUNT FROM NORMAL IN

1 It i v Whaele
Period Period, Period, Period, year,

Tropical India . +0°3 +0'8 +0'¢ +03 +0'4
Extra Tropical India of 171 +0'4 +06 +03 +0'6
Whole India . . .| +08 +0°5 +0'5 +03 +0'5

The preceding data show that the increased cloud
amount was greatest in Northern or Extra Tropical India
in the cold weather and south-west monsoon periods, and
in Tropical India or the Peninsula during the hot weather
period. On the mean of the whole year the excess was
slightly greater in Northern India than in the Peninsula,
The mean normal amount of cloud in India is 42, and in
1893 the cloud amount averaged 47 oro'5 in excess of the
normal amount. The following table gives the variation of
the mean amount of cloud in the Indian area, year by year,

YEAR. 1875.11876.{ 1877. |1878.(1879.] 1880, |1881.]1882.( 1883.

MEeaN cLOUD AMOUNT, SoutH-WEST
PoriTicat Division or Provinex, ONBOOXN PERIOD, 1893.
Variation
Actual, Normal, from
normal,
Burma . . . . . . 86 7'9 +07
Bengal . . . . . . 85 77 +08
Assam . . . . . 77 77 o
Chota Nagpur . . . . 94 83 $11
Bihar . . . . . . 7't 6'5 406
North-Western Provinces and Oudh . 64 56 +08
Punjab- . . . . . . 35 28 +07
Rajputana . . . . 63 56 +07
Central India. . . . . . 7'1 64 +07
Central Provinces .+ o . . 7:6 69 +07 from 1875 to 1893 :—
Bombay Coast . . o . 78 73 +0§ )
Deccan . . . . B 83 81 +0'2
Madras Coas . . . . 7'3 64 +09
IV. The 17retreating South-west Monsoon

Period.—The variations in the amount of cloud were
more pronounced in this period than in the preceding three
periods, and varied almost directly with the distribution of

Annual variation | © |—o'2| +0°3|+0" —0"1 -—o'l'-o-; o {+o°1
of cloud amount.

1884.[1885.{ 1886. {1887./1888.| 1889. |1890.|1891.) 1892, 1893

—o'1| 402 +0'2!—0"1}=~0"1] +0'1{+0°2{+0'1| 40’1/ +0°§

|




ANNUAL SUMMARY, 1803.

557

Rainfall.

The raipfall data of India are now issued in a separate
volume. The third volume, that of i893, contains the

rainfall data of 2,119 stations, which are classified under

their respective administrative divisions according to the
foliowing scheme :—

Number of
Province, Stations.
Burma . . . . . . . . . . 106
Assam . . . . . g6
Bengal, B]har, Chota Nagpur and Orlssa . . . . 308
North-Westem Provinces and Qudh . . . . 272
Punjab . N . . . . . . . 202
Bombay . . . . . . . . . 280
Madras . . . . . . . .. . 342
Coorg . . . . . . . o« 4 . 9
Central Provinces . . . . . . . 65
Berar . . . . . . . . 44
Mysore . . . . . . . . . 79
Baluchistan . . . . . . . 54
Kashmir . . . . . . . . 9
Rajputana . . . . . 121
Central India N . . . . . 54
Hyderabad (Deccan) . . . . . . 24
Travancore . . . . . . . 39
Cochin , . . . . . . . . 3
Pudukota . . . . . . . . . . 12

This volume hence contains the whole of the available
information for the year 1893 of this important element
of meteorological observation,

The information includes monthly statements of—

(a) the actual rainfall day by day ;

(8) the total of the month ;

(c) the number of rainy days during the month,

(d) the average or normal rainfall of the month for
all stations for which rainfall data for at least
five years are available ;

{¢) the average or normal number of rainy days of
the month for all stations for which rainfall
data for five years or upwards are available ;

() the accumulated rainfall (up to the date of each
statement) throughout each of the seasons into
which the year is divided.

Symons’s rain-gauges are now used at all rain-gauge
stations, with the exception of those in Mysore. The
hour of measuring rainfall is 8 A.M. throughout India, and
the amounts registered give the rainfall of the previous
24 hours, and hence generally of the rainfall of the
previous civil day.

The following tables nge summaries of the rainfall
data of the year. In the first two tables (Tables XII and
X1iIl) the summaries are drawn up in the form that was
used for many years in the Annual Reports issued by the
Department. In the two succeeding tables, Tables X1V and
XV, the actual average rainfall data are given for the 52
meteorological districts, into which the Empire is divided
for the comparison of crops and rainfall, for the four
periods into which the year may be divided. The four
periods are as follows :—

15t.—From January 1st to February 28th, which forms
the period of the cold weather rains of
Upper India.

2nd.~From March 1st to May 31st, which includes
the hot season, when rain occurs mainly in
the coast districts and in Assam during
thunderstorms.

grd.—From June 1st to October 31st, which forms the
period of the south-west monsoon rains
proper.

4th.—~From November 1st to December 31st, whlch
includes the period of the so-called north-
east monsoon rains of Southern India, more
especially of the Coromandel coast districts-

TaBLE XIl.~—Geographical Summary of Rainfall Anomalies in 1893.

Total excess, Tatal defect

3 Tmal nfall, | Mean excess S22 4

MEersorosooical Division, Arc‘z:‘,“seti?are Ns‘t:\t‘i):x:s?f g?ﬂ;:“l- ACNBI];:; o or defect, sql’z(alr in':l:f“ sql;(alrci:cz:‘l.c *
Inches. Inches. Inches,

I.—Punjab Plains . . o] 120,000 29 21'52 30'30 + 878 1,053,600
11,—North-Western Provinces and Oudh . . 83,500 45 37°49 4742 + 903 829,155
111.—Rajputana . . . . . . 67,000 19 28'42 3867 +10°25 686,750 LI
1V,—Central India States . . . . . 01,000 20 42'01 4960 + 759 690,690
V.—Bihar . . . . .. . 30,000 15 4501 53.94 + 893 267,900
VI,—Western Bengal . . . . 38,000 10 49'39 7085 +21°46 815,480 e

V1il.—Lower Bengal . . N . . . 54,000 28 6664 8376 +17'12 §24,480 .
Vill.—Assam and Cachar . . . . . 61,000 16 66°39 100'73 + 434 264,740 '
IX.—Orissa and Northern Circars . . . 27,000 16 48'00 67'19 +19'19 518,130 .-
X.—Central Provinces, South , . . . . 61,000 18 s1°38 58'56 + 718 437,980 e
X1, —~Berar and Khandesh ' . . . . 43,000 13 3596 43°01 + 705 303,150 o
XI1.—~Gujarat . . v e . . . 54,500 12 33°03 42'15 + 912 497,040
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TABLE X1l —Geographical Summary of Rainfall Anomalies in 1893—concluded.
. Total excess Total defect
1 leaintall,) M . ect,
MzTeOROLOGICAL Diviston, Area;.n“:g'uare NS‘::;}’:: if’f g‘;:‘m,' A““‘m';_f,'_n a ::Z:ft‘é:." sqt;a:ci“rcv;‘l.les . lq:alreinx:l:l.e.
Inches, Inches, Inches.
XI11.--Sind and Cutch- . . . . . 68,000 10 849 1042 + 193 131,240
XIV.—~North-Deccan . . . . . . 48,000 13 30'54 35'01 + 4'47 214,560
XV.~Konkan and Ghats , . . . . 16,000 1t 13892 142°12 + 3’20 51,200
XVI.—Malabar and Ghats . . . . . 18,000 8 11389 106'04 - 783 141,300
XVIl.—Hyderabad . . . . . . 74,000 15 32'54 5359 +21'05 1,557,700
XVII.—~Mysore and Bellary . . . . . 58,000 18 29'52 3320 + 368 213,440 .o
XIX.~—Carnatic . . . . . . . 72,000 38 3606 4331 + 725 522,000
XX.—Arakan . . . . . . . 11,000 7 148'04 16348 +1544 169,840
XXl~Pegu . N . e e 32,500 7 71°08 7613 + 420 136,500
XXIl.~Tenasserim . . . . . e 10,500 4 17238 | 175'44 + 306 32,130
XXlH.~Uppet Burma ., . . . . ? 13 3873 .44 8 + 5345 r

On the mean of the whole area represented in the above table there was an excess of 894 inches or, excluding the
Burmese Peninsula, 907 inches, :

TABLE XIIL.—Geographical Summary of the distribution of rainfall in 1893, according to season,

Janvary anp Fesruawry, - MaRCH To May, June 1o OctoBir, NovemBeR AND Decxuszr,
MetzoRotosicaL Districr, Actual Actual Actual Actoal
gz‘;‘:é‘el avgra’ge, Differenee . 5&;’::: avesraaze, Difference., g::;n;! average, Difference, an:’:::;el average, Difference .
. 1803. * 1893. * 1893. " 1893.
|

Inches. | Inches. | Inches. | Inches. | Inches. |Inches. | Inches. | Inches. | Inches. | Inches. | Inches. Inches.
North-West Himalayas . . . 617 1223 +6°06 7°61 908 |+ 147 | 40'53 54'24 | +13'71 1'75 058 —-117
Punjab Plains . . 2'08 521 +313.] 254 356 |+ 102} 1613 2109 |+ 4906 077 045 -0'32
North-Western Provmces and Oudh . 1°41 341 +2'00 142 265 {+ 1'23| 3535 4193 | + 668 038 040 +0°02
Rajputana . . . 046 128 +082 074 148 |+ 074 | 2131 2800 | + 649 022 1'71 +1°49
Central India States . . . . o'gt 2'14 +123 078 316 |+ 2381 4188 | 4488 |+ 300 067 182 +115
Bihar . . 1°17 2-82 +1°65 2'54 3'81 + 1'27 | 40'47 4805 | + 758 03t 0'27 -0'04
Western Benga.l a.nd Chota Nagpur . 1-28 524 +396 | 348 729 |+ 381 | 4649 | 5857 | +1208 072 022 -0’50
Lower Bengal . . . . 1°41 443 +302 | 1040 | 1785 |+ 745 | 5363 | 6049 |+ 686 07k 008 —~063
Eastern Himalayas . . . . 1'S6 2'73 +r17 | 1812 | 1643 |- 199 | 111y | 11234 | + 123 046 063 +019
Assam and Eastern Bengal |, e 1'92 230 +047 | 2616 | 2401 |- 215 8778 | 7314 |—1464 128 027 —101
Orissa and Notthern Circars , . . 068 2'85 +217 | 436 | 1322 |+ 886} 4373 | 4807 |+ 434 286 324 +0°38
Central Provinces, South . . 082 2'98 +2'16 1-8o 547 |+ 367 | 4834 4958 | + 1°24 0'93 181 +0'88
Berar and Khandesh . . . . 0’47 189 +1'42 099 615 |+ 516] 3529 3286 |~ 2'43 137 2‘10 +0'73
Gujarat . . . . . . 0°20 0°43 +023 | 041 060 |+ 019 3121 3047 |+ 826 0°31 171 +1'40
Sind and Cutch . . . . . 0°50 1'56 +1060 | o050 037 |- o013 7'88 025 |+ 137 022 034 +0'12
North Deccan . . . . . 0’20 0°01 ~0'19 313 736 |+ 413 | 2553 2582 | + 029 169 192 +0°23
Konkan and Ghats . . . .| o028 o'o1 ~027 | 165 658 |+ 493 | 14016 | 128:go0 | ~11'26 1’12 164 +0°52
Malabar and Ghats . . . .| ost 1'04 +053 | 1109 | 1458 |+ 349 | 9808 | 8581 |—1227| 422 4'62 +0°40
Hyderabad . . . . . o016 0'82 +0'66 191 0so |+ 459! 2903 4366 | +1463 174 2'16 +0'42
Ceded Districts and Mysore . .| o233 0'41 +016 | 465 587 [+ 122 | o151 2317 |+ 166 | 280 373 +092
Carnatic . . . . 0'g8 065 ~0'33 415 5§07 |+ 092 | 208 1949 | = 140 | 1076 1829 +7'53
Nilgivis® . . . . . 1'42 632 +4'90 | 928 1860 |+ 932 | 2542 | 3076 |+ 534 ] 12352 1583 +3'31
Arakan . o . . . . 1'01 107 +0'06 | 1509 3924 | +24'15 | 12890 | 122'00 | = 6'G0 308 1415* | —1°93
Pegu °. . . . . . . 0'24 o ~0'24 796 | 1556 |+ 760 6650 | 6371 |— 279 | 311 147 - 164
Tenasserim . . . . . 093 0°91 ~002 | 20'91 3644 | +1553 | 14810 | 13783 | —1027 235 028 -32'07
Upper Burma . . . . .| o40 0’16 ~-024 | 549 716 |+ 167 | 3085 | 3486 |+ 401 1°29 072 - 057

Bay Islands . . . 2 . 2'19 0'39 ~18o| 1859 | 1420 [~ 439 | 8125 | 6550 | ~1575 | 1464 529 -9as

Mean . . . . . . . 1’1o 2'35 +125| 688 | 1081 +3'93 | $472 | 5568 | +096 | 268 2'69 +o'01
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TABLE XIV.~Average raznfall data of t/ze 52 Meteorologzcal dzws:ons in India for the four seasons of tlze year 1893 and
for the wlwle year.

JANUARY aXD FEBRUARY, Marcu To May, June to OcToBER. NovEMBER AND DEcEMBER, WHOLE YEAR,
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Inches, |Inches, |Inches. Inches, |inches, Inches, {Inches, |Inches. | Inchess {Inches. jinches, {Inches. |Inches, | Inches. | 1nches,

Tepasserim . . . o5 ? P | 4258] °? 3 159's5] ? P 0’51 ? ? |20340] * ?
Lower Burma PR o ? P jaripl ? ? 7317] P ? oa8| ? ? 0462 ? ?
BusMA . .4 | Central do. . . .| e02| °? ? [17'48] ? ? 6780 P ? 041 ? ? 8571 P ?
Upper do.. « ] oar| ? ? 834 °* ? e ?P ? oy | ? P | 45539 ° ?
Arakan . . .} oos| ? ? [3757] ° ? 15263, ? ? 1or | ¢? P *|1g1°26[ P ?

1°38 107 56| 8984} +17'72
1'39148°98/126:83 | + 2215
o31] 8r'51| 8697| —~ 546
0's4( 80o05| 6180 + 1825
0'39| 74'36| 57'15| +17°31
0031, 14'52| 99°39| +1513
168 | 80°42| 58'51| +21°91
o0'52| 68 84| 52'09] +1645
o22| 51°99] 4312 + 887
012} 632' 50} 5119 +11'31

o'51| 7892] 7053+ 839] o010 | 148
o-85)10806| 8531 |+2275} o020 159
281 | 237 | +044] 2083] 2377 | — 2:94| 5722} 5087 |~ 265| 065 | 096

+
Assam (Surma) . 361 | 197 | +164] 3711 ) 37°96| —
536 | 163 | +373| 19724 1057 | + 867 5537| 4898 [+ 639 008 | 062
+
+

Do. (Brahmaputra)

Deltaic Bengal
Central do, . . 458 | 100 | +358 1580 732 848 5305] 4841 [+ §'54] 003 | 042

North  do. . . 197 | 113 | +0:84] 16777| 1512 1'65| 9542| 8281 |+1261| 036 | 033
Orissa . . . ol 422 127 | 4295 26'58! 6°23| +20°35] 4941 4912]+ 0'29{ o021 | 1’89
Chota Nagpur . ) s21| 128 | +303] 7°97| 396|+ 41| 5523| 46'20|+ 903| 013 | 065
Bihar (South). . .} 290 105 | +185 349 242+ r'07] 4538! 3921 {+ 617| 022 | 044
Do. (North) B o] 237 ] 105} +1°32] 393} 430|— 0°37] 5609 | 4561 j+1048| o011 ] 023

BENGAL  AND
AsSSAM.

R NN

éEastem Bengal . .| 278 ] 1's8 | + 120 25°76| 1625

NFrth-Westem Provinces | 2:24 | 098 | +1726| 1°69| 0881+ o081 4821| 35'95{+12'26]| o097 | 037 [+ 060| 53 11| 3818 +14'93
East).
Oudh (South) . .| 233 oos| 4038 216] .009] + 117] 4541 3372+ 1169 027 | 043 |- 016] s017| 3600] +14'08
NORTH-WgST- Do. (North) . 284 | 109 | 4195 431 1'S5|+ 26| 44'28| 3589|{+ 839| 006 042 |~ 036 5149 3895 | +12'54
gRN PRrROVIN- North-Western Provmces 201 | 079 | +122| 203 078| + 1'25] 36'72| 31'89|+ 483| 041 | 040 |+ O01| 41°17| 3386+ 73t
CES AND (Central).
OuDH. Norch-Western Provinces | 240 | 084 | +1'56| 1'54| 989! + o065l 2510| 26'69{—~ 1'59 | o'59 | 038 [+ 0'21| 2963 2880 + 083
(West).
North-Western Provinces| 6%5 | 257 | +368] 463] 281! + 182 5216| 41'79{+ 1037 | 0'31 | o'52 {— 021| 6335| 4769 +1566
(Submontane). .
Punjab {South . o) 346 ro1 | +245) 162 1244 o038 1633] 11°25|+ 5°08| o'30 | 026 |+ 004| 21'77) 13'76] + 703
Do. (Central) . «] 3881 122 +260] 243 1146 + ogol 21°39] 17°95 [+ 344 | 0'27 | 031 |= 0'04] 27°99} 20'04 | + 7'03
P Do. (Submontane) .! 7'87 2:87 | + 500l 381 2'57] + 124] 3261 24'76[+ 785| 018 070 |= 0'52} 4447 | 30°90 [ +13'57
UNJAB . Do. (Hill Districts) .[1291 | 761 } +530] 9°53 886| + o067 4776 4571 |+ 205! 031 | 171 [~ 1'49] 70'51] 6389{ + 662
Do, (North-West) .| 7:16 | 309 | +407] 483 402+ o8] 22:53| 1498+ 7551 136 | voy |+ 020) 3588( 2326 | +1272
Do. (West) . .| 217 voa | +xu3] 3o3| 160| 4+ 142 687| 608!+ 079| o'qo| o029 [+ 01| 1246 gO1| + 345
+ 077|117°80 |127'13| — 9'33
Madras (South Central) .| 00| 025 | +06gl 77| O06| 4+ vor| 1808 1812\ + 086} B3a| 513 |+ 321 5503 20'56 | + 637
? ?

BowmsaYy AND 0'57 ? 9 1212 ? » | 6788 ? » 588 86as| @

Coorg . . .

MaraBaR Myqogre ..« .l o8| org| +068 751 479+ 272{ 2742| 2583+ 1'59| 299 | 318 |~ 0'19] 3879/ 33'09( + 480
Coast Dis: <! Konkan .« | 002|012 | ~0t0o] 674 2'08| 4 466[10308[111°64 |~ 8'56] 1'20 | 126 |+ 0OF[t11 13111510 | — 3g7
TRICTS Bombay Deccan . o oto | —o'10| 6'03| 2814+ 322f 3119] 3158 |— 039 1'58 | 187 |~ 029] 3880 3636 + 244
(Mapgas). Hyderabad (North) .| 044 | 016 | +028] 6'04| 178| + 516/ 4537| 31°54{+1383| 178 | v77 [+ 001} 54'53| 3525 | +19'28
Khandesh . . .} oosi | 014 | 40370 452) 122} + 330] 3023| o034 o020 147 | 148 |~ ool 3673 ( 3287| + 386

Berar . 284 | 039 | +1°95] 644} 11| + §a33l 3054 37721 |— 667] 248 | 120 |+ 1'28] 4200| 4011 | + 1'89

CenTRAL PRO- Central Provmces (West) 310{ 077 | +2:33] 498| 096; + 402 37705 | 42'04 |~ 4'99| 263 | 00 [+ I73 4776 | 4467 | + 709
VINCES AND Do. do. (Central)] 305 | 0798 | +227| s21| 1'26| + 395 5480 4892+ 588 209 | 069 |+ 140 6515 51°65( 417350
BeRrar. Do. do. (East) | 3oa| o83 | +221] 320 vor|+ 129| 5547|4643 |+ 94| 079 | 097 |+ ©02| 62'50] 49°04| +12'56
Gujarat . . . .4 o019 008 | +or11} ©47] 031} + 016) 4713 ] 4339 |+ 374 | 144} 023 |+ .21} 4923 | 4408 | + 5132

Bomsay Kathiawar . . .| o50]| 014 | +036] 046} 037] + oog| 2076 | 2939+ 037| 202 | 026 |4 1.76| 5274 3016 + 2'38
(NorTH). Sind . . .| 175 071 | +104f 036] obo| — 024] 333| 484\~ 1'51] 020 | 018 |+ o'0zf §64| 633/ — 069
RajpuTANA Central India (East) .| 182 068 | +114f 3°30] 072| + 258 40'88] 4234 |~ 146] 146 | 079 [+ 067| 4746| 44'53 [ + 293
AND @ENTRAL Rajputana (East), Central | 1'53 | o051 | +102 146| o081 + o635 2578| 2670|—~ 092! 1°65 | 027 |+ 1138} 30'42] 28'29| + 213
InD1A. India (West). : i
Rajputana (West) . .| o85| 036 | +049] ©°96| 0'64] + o0'32] 2132 10°75{ +10'57| 1’70 | €03 j+ 167] 2483 11°78| + 1305

East Coast (North) 174 040 ) +134] 704 3:38) + 366 3867| 3269+ 398] 787 | 390 |+ 367| 55°¢2 40'37| + 463

Do. (&) .| 148} 026 | +122) 11'06) 488} + 618 7028 5193 | +18351 283 | 314 |~ 0311 85°65] 6021} + 1544

Hyderabad (South) .] oo1| o025 | +066] 698| g1 + 487 4008 2674 |+13'34 265 | 157 |+ 108] 5062 30°67| + ~g'g§

MaDRAS . Madras {Central) . | o35 ] 008 | +027] 396] 248| + 148] 2131 | 21710 |+ 0'21| 424 | 273 |+ 1SS 20'86| 26'39| +13 47
East Coast (Central) .| 033 | 067 | —~0'34 2°18] 206] + o12| 1650 20°52{— 442 {2526 (1104 [+1332 43'87 3510 + 868

Do, (South) .| 032] 096 | =o0a4| 471| 419| + 052) 2048| 24 20|~ 3722163 |1394 |+ 7691 47°14{ 43'09] + 405

1021 [+ 128) 31°07] 28°83| + 2124

’
; Malabar .] o51 | 035 | +016| 14732 9'88) + 4'44] 07'30 |112'09 |~ 14°70| 558 | 481

Madras (South) . o160l 119 ) +osr] 721 514] + 207] 10077] 12729|— 1°52 | 11°49
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TaBLE XV.—Average actual and normal number of rainy days in the 52 Meteorological divisions in India for the four

seasons of the year 1893 and for the whole year.
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28l ze | 3= Be | BE | g8 ZE | z° S8 | ZT| g8 ) 58| £F ) g gz
Tenasserim . 2] 7 ? | a60] ¢ ? oy | P P o8] 9 ? [15051 P ?
Lower Burma . o ? ? 25°5 ? ? g8-2 ? ? o5 ? ?Pol1242] ? ?
BurMa . .«<| Central do. . . 02 ? ? 21'0 ? ? 846 ? P 0’5 ? ? {1063 ? ?
Upper do. . . o's P ? 15°8 ? P 506 |, P ? 1'8 P P 687 ? ?
(| Arakan . . .| oz ? ? 203 | ¢ P o lig| 7 ? 7] ? ® 1133'5s! P ?
Eastern Bengal o 39| 29| +30| 220 19'9 | +21 | 795 | 748 +47] 03| 19 |—16)10777 | 99'5| + 82
Assam (Surma) R 87 42 | +4'5 | 321 | 377 —5'6 93'3 841 +92 0'5 2'1 |—1'6 134'6 128°1 + 6'8
Do. (Brahmaputra) .| 90° 66 | +2'4| 307 | 347 |=4°| 602 | 676 +16 16| 24 |-08 | 1105 |111'3] — 08
Deitaic Bengal . «| 79 27| +52| 194} 143 |+51| 669 031 | +38 o2 14 |—12 | 944 | 81°5| +129
BencaL  AND )| Central do. . 81 23| +58| 162 | 109 | ¥53 | 661 | O61'0| +51] 02 10 |—08 1 906 | 752 | +154
Assam. North  do, . <] 56| 26| +30| 224 | 178 | +40| 778 | 699 | +79 ©9| o8 |+01[1067 | 911 | +156
Orissa . . 66 22 | +44 | 1569 96 | +73 | 603 | 595 +0'8 o6 2'g {—23! 844 | 742| +102
Chota Nagpur . 96 271 +69 | 139 69 |+70| 671 | 030 | +41 05 1'4 |—09 | 91’1 | 740 +171
Bihar (South) . 74 25 | +479 67 41| +26 | 538 | 478} +6%] o6 o8 |—o0c2 | 685 | 55'2| +133
Do. (North) . 64 24 | +40 88 62| t26| 56:53| 492 | +71 * o3 07 |—04 | 18| 585 +133
(| North- Western Proyinces
(East) . 64| 21| +43| 37| 21 |+16| 541 | 409 +132 19| o6 |+13| 661 | 457 | +204
Norta-Wesr- | | Qudh (Sou ) . 69| 20| +49| 48| 21 |+27| 453 379 +74/ 1o} oy |+03!| 580! 427 | +153
gRy  Prov- || Do (North) 72| 21 |+51| So| gr1|+49]| 453| 31| +72 03| o7 =04 608 | 440 +168
INCES  AND J N(cé-thtW‘e)stern Provmces 58 . 53 R s 295 s
entral . 1 + 3 . 1 +2'7 11 3 +5 I o +1'r 531 Q" +13
Oups. North- W estern Provinces ? 9| 4 ? 4 . 5
(West) 67| 21| +46| 39| 25|+1'4| 319 | 307} +12| 135i 06| +09 | 440 | 359 | + 81
North-Western Provmces
L| (Submontane) . 113 40| +73| 102 59 | t43] 512 396 | +116)] 09| o9 o 736 | 504 | +232
Punjab (South) , 93 22 | +71 45 26 | +19]| 182 | 140 | +42 o7 04 | +03 | 32'7| 192 ( +135
Punjas . Do. (Central . .97 27| +70| 61 32| 29| 261 | 194 +67] o8 06| +02 | 4277 | 259 | +168
Do. (Submontane) , | 130 48| +82 80 49| t31 ] 285 | 241 | +44 04 I'1 |—07 | 49’9 | 349 | *150
Do. (Hill Districts) 112 87| +25| 173! 132 | *41 | s10.| 460 | +50 174 2z |—08]| 80g | 701 | +108
Do, (North-West) 119 55| +64 | 112 69| +43 1 237 176 | +61] 1% 13| —02| 479! 313] +166
Do. (West) . . 54 2'4 | +30 62 33| +t29] o1 82 409/ 08| ogl403| 21'5| 144 + 71
Malabar . 08| o5 +03| 169 | 1224 |+45 [1003| 998 | +os{ 78] 70| +08 1258|1197 | + 61
Bowmsay ann\ | Madras (South Central) 1'7 o5 |+1'2! 1279 go| +39| j00| 278 | +22{ 104! 85| +19| 550 458 + 92
Marasar || Coorg . . R ? ? 215 | ® ? o8s | F ? 771 P Po|1288| P 4
Cosst DIS- Mysore . . 4] 03| +11| 130 81| +49]| 434 | 392 +42 62| 49|+13| 640! S25| +11'§
TRICT Konkan o 02} —02 54 45| +09 | o441 | 943 | —02 22 2'0 | +02 |101’7 [1I01°0 | + 07
(MADRAS) Bombay Deccan . o 03| —03 99| 57| t43 455! 462 | —07 31 31 o | 585 553 +32
Hyderabad (North) ra| @ P azs| B P ols36]| ?P ? 41 °? P qeg| ? ?
Khandesh . . 13 o2 | +11 67 20 | +47 | 4224 | 421 | +03 27 22 |+05] 531 | 465] + 66
_ (i Berar 4'9 ? ? 106 P ? 47'2 ? P 45 ? ? 67:2 ? P
CE]:‘;I;ASL PRAC:’D Ceatral Provinces (West) 5% 19| +36| 02| z0]|+72 5?‘0 491 | +19| 39 vz |+27] 606 | sa2| +154¢
BERAR. Do. (Central)! 5'8 17 | +41 83 27 | +56% 601 | 522 | +79 41 't {+30]| 783 | 5777 | +206
Do. (East)| 63 16 | +47 65 371 +28) 615 | 486} +1279] 179 13 |+06 | 762 | 552 +210
Gujarat, . . .| o8| o2{+06| =z2! o05|+17] 491 | 480 411 25 05 |+20]| 546 492 | + 54
(1‘113::;?3‘.{ g Kathiawar . o] V5] o2|+13| 06 o-g 0 32-7 281 | 446 31| o3 {+28| 379 292] + 87
Sind . . . 54 ? 10 ? 49 ? ? 0’3 ? ? 18 ? ?
Central India (East) 50 ? ? 5 ? ? 68 ? ? 32 ? ? 6o'7 ? ?
RAJPUTAN o § | Raipotans (o), Centel ’ * ~ :
TNoia 2 India (West) . .| 48| 2 | ¢ [ g6| » | ® | 208 2 [ 2 | 24| 2| 2 |406] 2| "¢
) Rajputana (West) . 24| ¢ ? 23| @ ? | 20z| ? ? 29| ? ? | 278 ? ?
East Coast (Nortt) 28| og 421 109| 53 (+56| 518 432 |+ 86 63| 41 |+22| 718| 533| +185
Do. do. (a) . 40 o7 | +33 | 205 107 +98 | 880 | 676 | +204] 45 53| —08 |70 | 8431 +327
Hyderabad (South) 1'7 ? ? 102 ? P 53°4 ? ? 5°3 ? ? 70'6 ? ?
MADRAS . Madras (Central) . 09 oz |+07 77 42|+35] 339 ] 308 |+ 311 7% 4'2 | +28 | 49'5] 394 | t10T
East Coast (Central) .| 09| o8] +o01 39| 25 |+14] 253 271 | — 18 155 | 105 | +%0 | 456 ] 409 | + 47
Do.  (South) ,i 09| 1o|—or| 72| 48|+24| 291 | 316 | — a5 183 141 | +42| 555 55| + 40
Madras (South) 28 1181+10]| 120 75|*45] 181 | 188|— o7 140} 132 |+08 | 469 ] 413 | + §6
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"The more important features of the distribution of
rainfall during the year 1893 are given in the following
paragraphs :— )

(I) The Cold Weather Period.—The rainfall of
this period was above the normal over nearly the whole
of India, and was largely in excess over the whole of
Northern and Central India. Four cold weather storms
advanced eastwards across Northern India in “January
and four in February. Five of these storms were of con-
siderable intensity, and gave unusually heavy rain in North
Western India, and very heavy snow in the Western
Himalayas. Snow fell down to lower elevations than has
occurred for many years. Thus, it fell down to a height
of 1,800 feet in the hills to the west of Dera Ismail Khan,
and to 2,000 feet in the Kurram district. Itfell to a depth
of six inches at Haripur (elevation 1,800 feet) in the Hazara
district, and to a depth of 3,000 feet in Kulu. The snow-
fall of the month of January was one of the heaviest on
record over the greater part of the Afghan and Punjab
mountain areas. That of February was normal or
slightly above the average. The following gives com-
parative data for several hill stations, illustrating the
character of the precipitation : —

Janvary 1893, Fﬁﬁuv 1893.

StatioxN, Cold
Actual |Normal Vafriation Actual |Normai | Variation w;:rti}:lr
rainfall, [rainfall, norr(::::\l. rainfall.[rainfall, ngro:al. variation,
Inches. | Inches, | Inches. |Inches. |lnches.| Inches, Inches,

}{!urree . «] 905} 262 |+ 643 | 552 ) 2590 |+ 293 |+ 936
Simla . -] 459 ] 250+ 209 855 | 227 |+ 628 |+ 837
Chakrata {6157 361 |+ 254713351 298 | +10°37 | +12:01?
Ramkhe_t | 837 243+ 594] 662 1°47 | + 515 | +11°09
Dalhousie -1 18091 | 2728 [ +16°63 |23°61 | 352 | +20°09 [ +36-72
Dharmsala . [1235 | 477 |+ 758 {1265 | 418 | + 847 | +1605
lepa . | 33111238 |~ 907 | §47 | 950 | — 403 l—1310
Kailang . .1 3791 321 { + 0581 1'86 | 295 |~ 109 |~ O'51
Leh B .{ 1631 022+ 1’41 | 0’11 | 023 |— 012 |+ 129

The average rainfall over*the whole of India during
the cold weather period was 2'35 inches or 1'25 inches
more than the normal. The following gives comparative
data for the areas in which the average excess was more
than one inch -

RAINFALL DURING #ER1OD, JANUARY AND FiBruamy,
PROVINCE. Ra
Af;;;l‘ Neormal, Variation, act‘c,(:] ::
' : woroeal.
mches, Inches. Inches.
Pgojab . . . . 5t 208 +313 2'5
North-Western Provinces. 343 1°41 +2'00 2°4
Bihar . . . . 2'82 1'17 + 163 2'4
West Bengal and Chota
Nagpur . . 524 128 +396 4t
Lower Bengal . . . 443 1°41 +362 31
Orissa . . . . 285 068 ©+217 42
Central Provinces . 2'28 o082 +216 36
Berar and Khandesh 189 047 +1°42 40

The preceding data show that over the whole of
Northern and Central India the rainfall of the season was
very largely above the normal, and that the excess was
greatest in North FEastern India, the Punjab and the
Central Provinces. The rainfall was absolutely greatest in
amount in Bengal and the Punjab, Ze., at the extremities of
the Indo-Gangetic plain.

The rainfall in Burma, the Caruatic and west coast
districts is always small in amount in the months of
January and February ; but was even less than usual in the
cold weather period of 1893.

(II) The Hot Weather Period.—As already
stated the conditions during the month of March in
Northern and Central India were very remarkable.

Several disturbances and storms crossed Northern India,
similar in character to those of the preceding two months,
and the month was unusually cool and showery. The
most noteworthy feature of the month was the frequent
and heavy rain over a large part of the Central Provinces
and Central India, which inflicted great injury upon the
cold weather crops, more especially the wheat crop, in’
those areas. Comparative rainfall data for each of
the districts in the Central Provinces and Berar for the
month will be found on page 110 of the March Review.

The following gives data for the six districts in the
Central Provinces and Berar, in which the rainfall was
most excessive i—

RAINFALL,

PROVINCE. StaTioN, e ti
Aetaal, | Normal, | Vaation| B8 o
1893. normal. | normal

Inches. | Inches. | Inches.
: Chanda . 11'70 057 | +11'13 20°'s
CeNTRAL PROVINCES g Wardha . 592 027 | + 565 21°Q
{ Damoh . 1'47 o'14 | + 1'33 10°5
Wun . 887 0'44 | + 843 20°2
Beeax . %Basim . 3'02 o018 | + 284 16°8
Amraoti . 4708 o3z |+ 376 128

The rainfall was hence most excessive in the area, in-
cluding the districts of Chanda and Wardha in the Central
Provinces and the adjacent districts of Wun, Basim and
Amraoti in Berar.

The following gives asummary of the rainfall data
for the whole area of excessive rainfall in Central India
and the Deccan during the month of March —

RAINTALL.
Mzt roroLoaicar Division, Variation Ratio of
Actua) Normal, 1
March 165, | Mareh | gl | Shormal.
Inches. Inches. Inches.
Berar . . . . 4'¢6 0’35 +381. 119
Central Provinces (West) . 204 028 + 2:66 xo‘s
Do (Central) 392 0’43 +3'51 9.6
Do (East) . 1°80 0§t * 1229 i 8‘5 .
Central India . . . 139 0'20 + 1.(159 70
Hyderabad . C e 495 032 +463 15'5
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A brief analysis of the conditions of this abnormal
vainfall is given in the concluding remarks, pages 575 576.

It may be noted that the rainfall was also very largely
in excess over the whole of Madras. The rainfall occurred
during the same period in the Madras Deccan districts as
in the Central Provinces, viz., during the first fortnight
of the month, and in the Madras coast districts it occurred

at irregular intervals during the whole month.
The following gives a comparative statement of this
rainfall in Madras :—

Rawvrace.
Mx1roROLOGICAL DivisioNn, .
sttty | ot | Viom | s o
Inches. Inches.| Inches.
Madras East Coast (North) 2'57 0'53 +2'04 4'8
Do do (2) . 675 101 +574 67
Madras (South Central) . 1'97 0°'54 +1'43 36
Madras (Central) . . 131 014 +1°17 9’4
East Coast (Central) . 1'30 021 +1°09 6°2
East Coast (South) . . 208 038 +1'70 55
Madras (South) . . 445 1’08 +337 4'1

The rainfall of the month was in moderate defect in
Assam and normal in the Punjab. It wasin s]igfxt to
moderate excess in the North-Western Provinces and
Bengal. ' '

During the remainder of the period the rainfall was
chiefly determined by two cyclonic storms, which were
initiated by comparatively feeble tewporary advances of
bumid winds in the Bay of Bengal. The first of
these formed in the Bay in the last week of April and
advanced to Burma, to which it gave a brief but heavy
general burst of rain. The second storm formed in the
north of the Bay in the fourth week of May and advanced
by a curved path through Orissa, South-West and Central
Bengal to Cachar. It gave an excessive downpour of rain
to Orissa, South Bengal and Cachar, of which details are
given in the May Review.

A temporary advance occurred also in the west coast
districts of Bombay during the fourth week of May, which
gave those districts heavy rain earlier than usual from
south-west monsoon humid winds,

The rainfall of the hot weather period was hence
characterized by the following features :—

1st.—It was in slight to moderate excess in the
. Punjab, Rajputana, North-Western Provinces and Bihar,

chiefly due to heavier rainfall than usual in March. The
following gives data:—

RAINFALL DURING PRRIOD, MARCH TO May,
PROVINCE,
Vartation Ratio of
Acs‘;'al' Normal, from actaal to
1893, normal, normal,
Inches. Irtches. Inches.

Punjab . . . .l 356 254 +1°02 14

North-Western Provinces 265 1'42 +1'23 19

Rajputana. . . . 148 074 +0'74 2'0

Bibar . . . . 381 2'54 +1°27 15

and.—It was very largely in excess in Central India,
Berar, the Central Provinces and Hyderabad (Deccan),
chiefly due to a prolonged and unseasonable burst of
rain during the month of March, The following gives
data .—

RAINFALL DURING PErioD, MARCK TO May, -
Province,
Variatio Ratio of
Alcsggal, Normal, ?:::n " acatul:lto
. normal. normal.
Inches. Incheé. Inches.
Central India . . . 330 072 +2'58 46
Berar . . . . 644 ri +5'33 58
Central Provinces . . 446 1°38 +3°08 32
Hyderabad . . . 696 1°95 +5'01 36

3rd —It was very considerably in excess in Burma,
the Circars, Orissa and Bengal, and more especially in
those districts which received heavy rain from the two
cyclonic storms that formed in the Bay during the period
T'he following gives data :—

R.nnnu DURING PERIOD, MARCH To May,
METEOROLOGICAL DivisioN,
Afsf;l;l, Normal, V;g(i’::!t‘ion Ecattxi:l‘;g
normal, normal.
Inches. Inches. Inches.
Orissa . . . . 26'58 623 +20°35 43
South Bengal . . 17°52 895 + 857 2'0
Arakan . 39'24 15709 +24'15 2'6
Pegu . . . . 1556 0796 + 760 2'0

4th.~The only areas in which the rainfall was below
the normal were Assam and Sind, but in these the defi-
ciency was very small and of no importance,

5th.—The average rainfall of the period for the whole
of India was 1081 inches, and was 57 per cent. above
the normal average rainfall of the period.
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(ZII) The South-West Monsoon Period.—The
permanent advance of the humid monsoon current occurred
a few days later than usual on the Bombay coast during
the second week of June. Almost simultaneously, the
permanent and large advance of the current from the
Bay into Bengal and Northern India accompanied the
progress of a cyclonic storm of considerable intensity.
The Bengal current was throughout nearly the whole
period unusually strong and steady. It was slightly
feebler than usual in August, The Bombay current was
somewhat feebler than the normal in July and August,
but it was on the whole steadier.

The following gives rainfall data for the Bombay Presi-
dency (excluding Sind, Gujarat and Kathiawar), Hyder-
abad, the Central Provinces, Central India, Rajputana and
Madras, which recelve their rainfall during this period
chiefly or entirely from the Bombay current ,—

VARIATION OF MEAN ACTUAL RAINFALL FROM NORMAL
EXPRESSED AS A PERCENTAGE,
PRrovINCE,
Period,
June July August | September June to
1893. 93, 1893. 1893. September
1893.
Bombay . . | +30 -33 -3 ~19 -~ 8
Hyderabad e . +52 +16 +65 +42 +43
Central Provinces .| +30 —33 +27 +26 + 3
Central India . .| +67 —49 -13 +64 -2
Rajputana . . +83 +19 ~29 +158 +27
Madras . . otz +45 -2 +21 * 416

The following gives the percentage variation of the
mean actual rainfall, month by month, during this period
in Burma, Bengal, Assam, the North-Western Provinces and
the South-East Punjab, which form the area that receives
its monsoon rainfall chiefly from the Bengal current :—

VARIATION OF MEAN ACTUAL RAINFALL FROM NORMAL
EXPRESSED AS A PERCuNTAGR,

Division, v
L M| S | ey

Burma . . o =13 —20 + 35 +33 - 8
B(flgal . . . +29 +22 —10 + 9 +13
gsc;ri}r?-We;tern ) Prov- T st e -3 Tz
Sont e S."n?l‘b . I?g ae —3% 1§§ Y

Judging from the approximate variations of the rainfall in
the areas for vhich data are given in the two tables above
the Bombay current was of normal strength or slightly’
stronger than usual, and the Bay current considerably
stronger and steadier than usuale There was no prolonged
break at any time during this period due to the partial or
complete retreat of the currents from North-Western India.

The estimation of the character of the monsoon currents,
as judged by the strength of the winds and the variation
of the rainfall from the normal, hence agtree yery approxi-
mately, .

The preceding data show that when the Bengal current
fell off in strength during the month of August and gave
less rain than usual to Northera India, it was directed
more largely to Assam and Burma than during the two
preceding months, and, similarly, when the Arabian Sea
current was weak and the rainfall in North-Western (ndia
was below the average in July and August, the Deccan
and Southern [ndia received increased rainfall. Hence
during the south-west monsoon proper of 1893 the rain-
fall in Burma and in the Gangetic Plain were to some
extent inversely related and also the rainfall in North-
Western and Central India and in Southern India. The
changes in the extension of the monsoon currents and
the distribution of the accompanying rainfall were hence,

more or less, compensatory.

The following gives the dates of the commencement of
the monsoon rains proper in the various provinces of
Northern and Central India :—

Date of commencement of south-west

PROVINCE OR AREA4, monsoon rains in 1893,

Bengal . . . . 14th June,
Assam . . . . . | 17th dijtto.
Bihar and Chota-Nagpur 14th ditto.
North-Western Provinces 18th ditto.
Punjab . . . .| 23rd ditto. ’
Bombay Coast . . .| roth ditto *

Berar and Bombay Deccan . .| 15th and 16th ditto.

Central Provinces . .} 17th  ditto,
Central India . .| 18th ditto.
22nd to 26th ditto,

Rajputana . C e e . .

The following gives a brief summary of the more im-
portant features of the distribution of the rainfall during
each month of the period ==

une.~As already pointed out, the monsoon currents
were established in the coast districts during the second
week of the month and advanced more rapidly than usual
over Central and North-Western India. The only large
area in which the rainfall of the month was in defect was
Burma and the Assam Valley. The following gives data
for that area:— :

RaiNraLy,

) . jation |

frison Actual, V?::,‘,‘én Percentage

June 1893, normal, varjation.

o Inches. Inches,

Tenasserim . 30'02 —-903 -25
Lower Burma . . . . 1277 —6'29 -33
Central Burma . . . . 1043 — 687 —40
Assam (Brahmaputra) . . 1137 —4'47 -~30

The rainfall of the month was hence approximately 33
per cent. below the normal of the month in that area.
F
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The rainfall was in general excess over the whole of
India, with one or two local exceptions of no importance.
The following gives a summary of the proviacial data :—

RAINFALL.
Division, i
Actual, Vaf.x;La;‘lon Percentage
June 1893, normal. variation,
Inches. Inches.
Bengal . 20°46 +4°60 + 29

. .
North-Western Provinces

Punjab . . .

: 7'78 +3'56 + 84
. 3'46 +1°78 + 106

Rajputana . . . 422 +1°91 + 83
Central India . ' . 10°03 +4'01 + 67
Central Provinces . . . . 1036 +2'38 + 30
Bombay . . . . . 23'77 +4'80 + 25
Madras . . . . . 397 +0°41 + 12

The most remarkable dowapour of the month occurred
in Kathiawar, Gujarat and South-West Rajputana
between the 1gth and 22nd.

The following gives the most noteworthy rainfalls in 24
hours during this period :==

Rainfall in
Date, DIvISION, STATION, 24 hours pre-
ceding 8 A,M,
of date,
Inches.
19th .| Kathiawar . . | Junagad , . . 1351
20th . Ditto . . | Dhoraji . . . 1336
21st . | Gujarat . Bardoli . . . 1424
22nd o, .| Ditto .| Broach . . . 1119
Ditto . . | Jambusar . . 10'24

It may be noted that this area is very liable to heavy
downpours when the Bombay current is blowing strongly
and is directed more northerly than usual. The following
table gives mean data for that area of excessive rainfall in
June e

RAINFALL,
ProvINCE, Actual, Normal, Variation Ratio of!
Junesgsa. | gune | SoR | SO
. Inches. Inches, Inches.
Gujarat . . . 1884 626 +12'58 30
Kathiawar . . 1288 326 + g62 40
Oodeypore: . 1382 3'49 +10°33 40
Pertabgarh . . . 1858 4'59 +13'90 40
Jodhpur o 408 155 + 253 26
L]

Fuly—~The Bay current held steadily during thefirst
three weeks of the month, during which the whole of
Northern India received daily rain. The current fell off
to some extent during the last week of the month, when
occasional showers only were received in the Punjab and
North-Western Provinces, and light rain in Bengal from
the 23rd to the 29th, The rainfa]l of the month was

hence in excess over nearly the whole area dependiﬁg for
its rainfall on the Bay current, except Burma, Orissa and
Deltaic Bengal.

'The following gives data for these areas of deficient
rainfall during the morth :—

RaINFALL,
D ivisioN, v
Actual, Normal ariation | p t
Jul; 893, July. ngf;’;,. variation.
" Inches, Inches,. Inches.
Tenasserim . . . 3781 4726 - 9'45 - 20
Lower Burma . . 19'14 2306 - 392 -17
Central Burma . . 16'54 20'16 - 362 -18
Arakan . . . 37°36 4832 ~10'g6 -23
Orissa , . . . 837 12°508 - 413 ~33
Deltaic Bengal . . 10°59 1203 — 146 —12

The deficiency was hence moderate in amount in Burma
and small in Deltaic Bengal.

The following gives comparative data for Northern
India :—

RaAINFALL,
Division, .
Actual, Normal, V?:::::‘io“ Percentage
July 1893, July. normal, variation,
° Inches. Inches. Inches.
Burma , . . . 27'71 34'70 —6'99 -20
Assam . . 2618 17°32 +886 +51
Bengal . ' . . 1868 1537 +3°31 +22
Orissa ., . . . 837 12'50 —413 -33
Chota-Nagpur . . 14°25 1316 +1'09 + 8
Bihar . . . 16-45 12'03 +4°42 +37
North-Western Provinces 12'73 11'72 +1°01 + 9
Punjab . . . . 982 7°44 +2'38 +32

The chief features of the rainfall of the month in
Northern India were— -

(1) Moderately large deficiency in Orissa, due mainly
to the unusual absence of cyclonic storms in
the Bay, and hence to the great steadiness of
the monsoon currents in Northern India,

(3) Very. large excess in the Punjab, the excess
being most marked in the eastern and northern
districts, more especially Lahore, Gujranwala,
Sialkot, Gujrat, Jhelum, Rawalpindi, Hazara
and Bannu. .

(3) Large excessin East Bengal and Assam (Svrma),
more especially in the Cachar District and the
Garo Hills. Thus Cherrapunji received a total
of 18791 inches during the month, 86°42 inches
of which fell on five days.

(4) Moderately large excess in Bihar and North
Bengal.
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The Bombay current, as judged by the strength of the
winds at the coast stations and the amount-of the precipi-
tation in the districts to which it usually gives rain,
was below its normal strength. There was a partial
break in the rains in Rajputana, Central India, and the
Central Provinces during the last ten days of the month.
As usually occurs when the current is weaker than usual
in the northern and central districts of its extension,
Madras and the Deccan received larger amounts than
usual,

The following gives an analysis of the rainfall data of
the areas dependent for their rain at this period on the
Bombay current :~—

Rainratt,
Duvston. Actual, Normal, Vafrricartnion Percentage
July 1893, July. aormal, variation,
Inches, Inches. Inches.
Sind . R . 1’50 1°86 - 036 — 20
Gujarat and Kathiawar 1013 14'87 — 4'74 - 32
Central India (East) . 777 1532 - 785 — 49
Rejputana (East) and 890 977 — 087 - 9
Central India (West), |
Rajputana (West) . . 6-70 3'33 + 337 + 101
Bombay Deccan and 484 848 -~ 364 — 43
Khandesh.
Konkan and Malabar 25'73 37°23 —~11'50 Cem 31
Magdras East Coast (North) 9'18 677 + 241 + 36
Do. (South) 2'33 1'05 + 128 + 122
Do. (Central) 506 317 + 1'89 + 60
: i

August. —Both branches of the monsoon current were,
judging from the rainfall, below their normal volume and
strength, Two short breaks occurred during the month,
but, with these exceptions, the rains held steadily. The
showers were however lighter than usual, and there were
very few heavy cyclonic or torrential downpours in any
part of India. The month was on the whole one of light
to moderate rain. The rainfall in Northern India was, as
might be expected, most largely in defect in the most in-
terior districts, 7.e., in the Punjab and North-Western
Provinces. Itwas, on the other hand, in slight excess in
Burma and Assam, and hence the Bengal current was
during the month diverted more largely to the eastwards
in the north of the Bay than it had been in June and July.

The following gives comparative data showing the dis-
tribution of the rainfall in Burma and Northern India during

the month.

Rainrawe,
Frovince, Actual, Normal, | Variatiou | Percentage
August 1893.) August, lfrom wormal,| variation,
Inches, Inches. Inches.

Burma , . . . 2841 27'05 +1°36 + 5
Assam . . . 21'23 1730 +393 +23
Bengal . . . . 13'40 14'go -1'50 —10
Orissa . . . 10°30 11°4% —-111 -10
Chora.Nagpur . . 10°09 i3'56 -3'47 —26
Bihar . . . 862 11°38 —2'76 —-24
North-Western Provinces. 7'26 1058 -3'32 —31
Funjab . . . . 219 495 -2'76 -56

Thesge figures illustrate very clearly the distribution of
the rainfall due to the Bay current in August.

They show that the rainfall was in slight to moderate
excess in Burma and the eastern districts of Northern India,
in slight to moderate defect in the central districts, and in
large defect in the western districts. These facts are evi-
dently explained by the weakness of the current and its
larger diversion than usual to the eastward in the north
and east of the Bay.’

The Bombay current was also below its normal strength,
but not to so large an extent as in July over the greater
part of the area, and more especially in the Bombay Pre-
sidency, the Central Provinces and Central India ; the
number of rainy days was normal or in slight excess, but
the daily falls and showers were, as a rule, not heavy. Hence
the rainfall of the month was in moderate defect in the
northern districts of the distributing area of the Bombay
current, including Rajputana, Sind and Kathiawar, normal
or in slight excess in the central districts, including the
Bombay Deccan, Khandesh, Konkan, Gujarat, Berar, Cen-
tral Provinces and Hyderabad; and in moderate defect in
the southern districts, including the whole of Central and
Southern Madras and Mysore.

The following table gives comparative data for the areas
depending on the Bombay current :—

RainratL.
Division, Actaal, Normal, Variation | Percentage
August 1893. | August, from normal,| variation-
Inches, Inches, Inches.
Sind . . . . 0’01 194 —193 —-09
Gujarat and Ka'hiawar . 603 778 —-1'73 —22
Central India (East) . 10°94 12°64 -1'70 -13
Rajputana  (East) and
Central India (West). 628 968 —340 -3
Rajputana {West) . . 372 448 -0'76 -17
Bombay Deccan and Khan-[  7'48 604 +1°44 +24
desh.
Konkan and Malabar . 19'63 22'05 —~2'42 -11
Madras (North) . 7°40 713 +0'27 + 4
Do. (South) . . 075 1°97 —~1'22 ~62
Do. (Central) . . 2'g8 435 ~1'37 - 31

September.—The monsoon currents on the whole klew
more strongly and gave heavier rainfall than usual, The
distribution of the rainfall was very largely influenced by the

F 2
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three cyclonic storms which occurred during the month,
The first storm advanced west-north-westwards from
Orissa to the South-East Punjab, and gave very heavy
rain to the North-Western Provinces and the Punjab during
the latter part of its existence. The second storm of the
month crossed the North Orissa Coast on the 11th and
advanced along an almost straight track to South-West
Rajputana, where it recurved; passed through Central Raj-
putana and the South-East Punjab and broke, up in the
Punjab hill districts. It was remarkable for the excessively
heavy rain it gave to the greater part of Central India,
Rajpdtana and the East Punjab. The downpoyr was
exceptionally heavy in South-West Rajputana. The fol-
lowing gives the most noteworthy examples :-—

RAINFALL IN 24 HOURS PRECEDING 8 A, M. OF DATE,
i

. Total
STATE. STATION, tath to

t . . . . |q1oth
14th, 15th 16th, 17th, 18th 19th Septeme
ber
1893,

Inches. |Inches, |lnches, {Inches. | Inches, [luches, | Irches,
SirROHEE| Mount Abu | 003 | 817 | 1551 | 920 | 920 | 418 | 4629
Jopnu- Sachor .| o030 | 1635 | 2015| 187! o'10 38 77

PUR | Jaswantpura| 0'08 |10'50 | 7°25| 325 | 076 1 .. 22°44

The higher elevatipns of the Western Himalayas re-
ceived a moderate fall of snow whilst this storm was
breaking up. . '

The third and last storm of the month formed in the
north-west of the Bay, but advanced along a northerly
track into Bihar and gave a moderately heavy burst of
rain to the whole of North-Eastern India. The northern
districts of Bihar and Bengal received a heavy downpour
on the 26th, when the storm was breaking up, falls of 10 to
15 inches being recorded at several stations,

The following gives a summary of the chiel features
of the rainfall distribution of the month :—

1st.—Rainfall was in slight to large excess in Burma,
and in slight to moderate defect in Assam and East
Bengal.

2nd.—It was in moderate excess in Bengal and in large
- excess in Bihar, Chota-Nagpur, the North-Western Prov-
inces, the Punjab, Rajputana and Central India. The
following gives data :—

"RAINFALL,
DrsrricT, Actual Variatio
ctual, N i 1 n Percenta
Sepenter | saimb | e, | varaion.
Inches. Inches. Inches.
Bengal . . . . 1290 11-86 +1°04 + 9
Bihar . . . . 11'82 8'40 + 342 + 41
Chota-Nagpur . 1383 871 +512 + 59
North-Western Provinces * .
and Oudn . . 1067 639 +4°28 + 67
Punjab . . . 590 2'50 4340 +136
Rajputana . . . 645 2°50 +395 +158
CentralIndia . . . .| 108 669 +429 + 64

The excess in these districts was in great measure due
to the unusually heavy rainfall which they received from
the cyclonic storms of the month,

The excess was exceptionally large in the following
districts :—

RalINFALL,
PROVINCE DisTRICT
* * Actual,, Nonmnal, Variation Percent
Se;;tsegr;ber September. nf)‘:nmal. variati:x;g.c
Inches. | Inches. | Inches.

Umballa . .| 1329 482 |+ 847 | +176

Jallundur . 1517 385 | +11°32 | +204

Punjas Hoshiarpur . [ 1586 425 | +1161 | +273
Gurdaspur . 1469 443 | +10°26 +232

Sialkot . . 925 264 [+ 661 +250

Jodhpur . . 747 1'47 | + 600 +408

RajpuTana ., 3 Sirohee . . 22'68 423 | +1845 | +436
Oodeypore .| 1330 516 | + 814 | +158

CenTrAL INDIA | Rewah . .1 1668 6'43 | +1025 | +159
NorTH-WEST- Rae Bareli . 18°34 713 | +11°21 +157
ERN PROVINCES { Mirzapur . . 1784 697 | +1087 +156

3rd.— The rainfall of the month was in defect in those
districts dependent chiefly upon the Bombay current, and
which did not receive cyclonic rainfall from the first two
storms of the month, It was hence in slight to moderate
defect in Bombay, including Kathiawar, Gujarat, Khan-
desh, Berar, the western districts of the Central Prov-
inces, and the greater part of Madras, Mysore, Coorg-
and Southern India generally. The deficiency was no-
where large or important. The following gives data :—

RaiNFALL.
Livision .
) Actual Variation
. 3 N 1, Percentage
Se%;;\ber Sc:t;":bcr. n;:?r';l_ varcia!ion.
Inches. Inches. Inches.
Berar . . . . 401 689 —2'88 —42
Central Provinces (West) , 641 860 —2'39 —27
Kathiawar . . . 624 783 —1'59 ~—20
Gujarat . . . . 612 803 —191 —24
Khandesh . . . 377 707 —330 —47
Boinbay Deccan . . 3'75 544 —169 —31
Konkan . . . . 13'14 1497 —1'8% —12
Mysore . . . 338 484 —1'46. —130
Madras . . . . 366 461 —0'9§ —21

The following gives a brief statement of the chief fea-
tures of the rainfall distribution of the whole south-west
‘monsoon period :~—

1s¢.—The rainfall of the period was in slight defect
in Arakan and Lower Burma, and in slight excess in Uppet
Burma. The rainfall was generally in moderate deficiency
during the first two months, and in slight excess during
the last two months,
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and.—~The total rainfall of the pgriod was in slight
- to moderate excess in Bengal and in Cachar, and was
normalin Assam and Orissa. It was also in moderate
excess in Bihar and Chota-Nagpur. The following gives
data :—

NUMBER OF RAIN
RuNnLLTgu&NT%;:‘:xon, June Duvgzzgop;:(),ggz;ul;%ys
DivisioN, o

Variation 2.7

Actual, Actual, Ssg

1803, Normal, nf:rr(:nnr:\l. 1093, Normal. .gg g

- =

Inches, | Inches. | Inches. | .

Bengal . . L] 7092 6268 | + 824 | 726 | 672 | + 54
Assam (Surma) . .| 10806 | 8531 | +2275| 933 | 841} +g2
Do. (Brahmaputra) .| 5722 | 5987 |[— 265 | 69’2 | 676 | +1'6
Bihar . . . 5074 4241 | + 833 | 551 ) 4851 +66
Chota-Nagpur . 5523 4620 | + 903 | 6771 | 630 | +41
Orissa . . .1 4941 49'12 { + 029 | 603 | 595 | +0°8

3rd.—The rainfall of the period was considerably in
excess over nearly the whole of the North-Western
Provinces, Rajputana, Central India and the Punjab.
The excess was, as shown by the number of rainy days,
due to more frequent as well as to heavier rain than usual.

Ratwrau ousine exion, Juns Nimn Se iy, DATS
" T0 OCT0BER,
Division, "
Variation L
] A | Nermal | rom ™ A Noman) 6 8
. - B
Inches.| Inches .| Inches.
North-Western Prov-
inces (East) . .1 4821 3595 1 +1226 | 541 ( 409 | +132
Quvdh (South) . o 4541 3372 | +1160 | 453 | 379 1 + 74
Do. (North) . .| 4428 | 3589 |+ 839 453 | 381 | + 72
North-Western Prov-
inces (Central)l 3672 | 3189 |+ 483 | 41’1 | 353 | + 58
Do. (West) . 2510 | 2669 |— 1'59 | 31'0 | 307 | + 12
Do. (Submontane)] 5216) 4v79 | +1037 | 512 | 3906 | +116
Punjab (South) .| 1633 ] 1125|+ 508 | 182 [-1g0 | + 42
Do. (Central) . 21°39 1795 | + 344 | 261 | 194 | + &7
Do. (Submortane)| 3261 2476 | + 785 285 | 241 | + 44
Do. {Hill Districts)] 4776 | 4571 | + 205 | S0 | 460 | + 50
Do. North-West) 2253 1468 |+ 755 | 2370 176 | + 61
Do. (West) . . 6'87 608 |+ o079 91 821+ o9

4th.—The rainfall was in slight to moderate defect in
the west coast districts, excepting Kathiawar and Gujarat,
where it was normal or in slight excess,

NUMBER 0F RAINY DAYS

RAINFALL DURING PERIOD, JUNE
> J DURING PERIOD, JUNE

70 OCTORER.

.

It was normal or in slight defect in the West Deccan

districts and Khandesh.

RAINFALL DURING PERIOD, Jun| NNUMBER OF RAINY DAVS
) DURING PER1OD, JUNE
10 OCTOBER, 7o OCTOBER.
Diviston, ” S -
Actual, Variation JActual, “Ea
1£93. Normal, trom 1893, |Normall ¢ 8 E
normal, £¥g
Inches. | Inches, | Inches.
Bombay Deccan. 31°19 3158 | —039| 455 ‘462 | —~0'7
Khandesh . . 3023 3003 | +020 | 424 | 421 | +03
Berar . . .} 3054 372t | —667 | 472 ? ?
Central Provinces
(West) . 37051 4204 | —499 | 510 | 491 [+19

sth—~It was in moderate excess in the central and
eastern districts of the Central Provinces and the north-
ern coast districts of Madras, and in large excess in
Hyderabad, as is shown by the following data :—

¥
6 PERIOD, JUNE NUMRER OF RAINY DAYS
RMN“LLT?)US:IUMER.O - DUR';SGOP;:;:I:RJUNE
Division, g
Acttal, Variation {Actual, SET
1893, Normal, | trom 1803, |Normal| 5 8 E
normal. -
Inches. | Inches. | nches,
Central Provinces
(Central) . 5480 4892 |+ 588} Go1 | 522 | + 79
Central Provinces
(East) . . | os547 4643 | + 904 | 61°5 486 | +129
Hyderabad (North) 4537 3154 | +1383 | 536 ? ?
Do.  (South) 40'08 2674 | +1334 | 534 ? ?
Madras East Coast
(Nortb) . . 38671 3260 | + 508 | 518 | 432 | +86

6th.~—It was normal in amount or in slight defect in
Southern India, except the central districts of Madras and

Mysore.
RAINFALL DURING FERIOD, JUNE N;)":;':[i‘l (;i:,?)‘:jﬂ;":
10 Oc10BER. 10 OCi0BER,
Division, PR
Actual, Variation.| Actual, 2 E
1893 Normal. from 1893. [Normal. .'Eg 5
normal. s 3
=
Inches. ! Inches. | Inches.
Madras (Central) .| 2131 21'10 | +0'21 | 339 | 308 | +31
Do. East Coast
(Central) . . 16’10 20082 |, —442§ 253 ] 271 |~—18
East Coast (South) .| 2048 2420 | —372 | 201 | 316 | —2'5
Madras (South) . 1077 1229 | —1's2| 181 | 188 |~07
Do. (South-Central)] 1808 1812 | +0t6 | oo | 278 | +22
Mysore . . 27°42 2583} +159 43'4‘l 39'2 | +4'2

(1V) The Retreating South-west Monsoon
Period.—The rainfall of this period was characterized by

several interesting features,

The rains ceased in Upper

T0 OCTOBER,

Division. - -
Variation L3
Actual, ‘| Actual, ZEd
. 58

Inches. { Inches.{ Inches.

Sind . -« 333 484 j— 51| 49| ? ?
Konkan . . .| 10308 [ 11164 |— 856 | 941 | 943 |—o2
Malabar . . . 97'39 | 112°09 [—1470 |100'3 | 99'8 | +0'5

India during the fourth week of September, and pressure
increased rapidly in North-Western India. The Bay current
was determined for a short period to North-Eastern India and
Burma, which received light to moderate general rain from
the 1st to the 1oth and 11th October. A very shallow
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depression, the representative at this period of the trough of
low pressure which forms a marked and important feature of
the pressure distribution of the rains, lay over the north-east
of the Bay. As a result either of the pressure changes ac-
companying this rainfall or of the general rapid increase
of Pressure in Central Asia and the Eastern Himalayan
area this shallow depression was for some days transferred
slowly southwards, and on the 8th covered the east of
the Bay. It then marched westwards, and the humid
current in its northern and eastern quadrants gave heavy
general rain to the greater part of the P eninsula on the
roth and following days. This formed the commence-
ment of the so-called north-east monsoon rains of 1893
in the Madras Presidency, The distribution of the
subsequent rainfall in-October and November was largely
determined by a succession of depressions and cyclonic
storms. The depression which initiated the retreating
south-west monsoon rains in Madras concentrated in the
Deccan area on the 16th and then advanced northwards
through the Central Provinces into the North-Western
Provinces, where it broke up. The whole disturbance gave
heavy rain to the centre and north of the Peninsula and
the Gangetic Plain.

Two cyclonic storms visited the Bay area during the
last twelve days of October., The first advanced by a
curved path to the mouth of the Megna and East Bengal,
to which it gave a moderately heavy burst of rain, and the
second marched acress the Arakan coast into Central
Burma. It gave a moderate burst of rain to the whole of
Burma. Madras received moderate general rain during
the short interval between these two storms.

In consequence of the peculiar tracks of the storms and
depressions of October, Southern India received less
rainfall than usual, whilst the whole of Central India, the
Gangetic Plain, North-Eastern India and Burma, and the
greater part of the Deccan and Mysore, obtained more
than the average for the period, due to the abnormal
diversion of the humid currents from Madras to those
areas. The following gives data illustrating the con-
trast :.—

RaNFaLL,
DistricT. Actual, |Normal, Varia- (Percent,_

October| Octo- él"o‘:' v:ﬁs.
| 1893 | et | ormal] tion,

AREA OF DEFI- 5 Inches. |Inches, [Inches.
CIENT RAIN- (| Madras, . . .| 597 678 |—081| —12

FALL, \

Hyderabad . .| 514 | 2°g0 [+224| +77
Bombay Dectan . «| 6'58 | 5002 |+1°56| +31
Central Provinces , .| 292 | 197 [+005| +48
Area OF IN- \IBerar 314 | 256 | +0°58| +23
cRBASED | North-Western Provinces 353 | 141 |+212|+150
RAINFALL. Bibar . . .| 443 | 336 |+1°07| +32
Chota- Nagpur . < 420 | 297 [+1°23] t41
Orissa , . .| 620 616 [+004| + 1
Bengal ., ., . || 549| 472 |+to97] +16
Burma , . . .| gof | 8g7 |+t0o09| + 1

The distribution of the rainfall of November was equally
abnormal, A small cyclonic storm whick crossed the
Madras coast between Madras and Cuddalore during the
first week of the month gave very heavy rain to the
greater part of the central coast and interior districts.
A very shallow depression which formed off the South
Corothandel Coast on the 12th and disappeared on the
14th, accompanied a remarkably heavy downpour in the
Circars coast districts on the 1zth and 13th. The most
notewcrthy downpours during these two disturbances are
tabulated on pages 462 and 463 of the November Review,
Another important feature of the influx of humid winds
accompanying these disturbances was that they extended
over the whole of the Deccan and Central Provinces, and
gave abnormal and unseasonable rain in the north of the
Peninsula,

A cyclonic storm formed in the south-east of the Arabian
Sea, which travelled by a curvéd path to Kathiawar and
South-West Rajputana. Its dispersion was followed by
cloudy showery weather in Rajputana, Central India, the
Central Provinces, and North-Western Provinces, During
this period, from the 15th to the 22nd, little rain fell in
Madras, but on the 22nd squally weather set in over the
south-west of the Bay, which initiated a diffused disturb-
ance, It gave a heavy burst of rain to the southern dis-
tricts of Madras until the 28th.

The chief features of the rainfall of the month were:—

15t,—Heavier rainfall than usual in Madras generally.
It was most excessive in the coast districts
from the Circars to Tanjore.

2nd.—Heavier rainfall than usual in the North Deccan,
Berar, the Central Provinces, Central India,
Rajputana and the North-Western Provinces.
The actual amount of the excess was not large,
but relatively to the normal of the period it was

" very. large.

grd.—The rainfall was less than the small normal
_amount of the period in North-Eastern India and
"Burma.

The coast districts of Madras south of Nellore received
occasional showers during the month of December, due

chiefly to intensified north-east monsoon winds. The rain-
fall of the month was very smail over the whole of
Southern India, with the exception of a narrow strip along
the coast between Cuddalore and Negapatam,

Cold weather disturbances of somewhat unusual charac-

" ter gave a brief period of heavy rain on the 3oth and 31st

of the month in North-Western India, which very consider-
ably exceeded the normal fall of the month in these dis-
tricts.

The following gives a summary of the chief features of
the rainfall distribution of the period.
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A\rA

1st,~The rainfall was nm'ge]y in-excess in Madras,
chiefly due to the excessiva rvi nfall in the month of Novem-

ber. The following gives gita
' lR SF aiopurinG Novemseg alp DecemBER,
PROVINCE, Division, _— )
T LT T _Vairr?éirm Pc::Cge: ‘
3G normal, | variation,
e
Inghes, Inches, Inches,
East Coast (North) . | 7y7 3'g0 |+ 367| + 04
Madras (Central) &l 273 |+ 151 + 'gs
East Coast (Centtyly 2526 11'94 | +1332 | + 1.2
MaDRAs . Do.  (South) " 4Gy | 1394 [+ 769} + 55
Madras (Sough
Central) ) 834 513 |+ 321 + 63
Malabar . 58 481 |+ o77| + 16
Madras (South) i qg 10021 |+ 28| + 13
NSAAAAS e

The rainfall was mosly estessive in the East Coast
(Central) districts, and yite &specially in the following
for which data are given A

RearneaLL URING NovEMBER and
DEeCEMBER,
DisTriCT, :
Ay sl Variation | Percent-
' | Normal, £r
'B,DJ' .nol‘ﬂuﬁl:l. 'variaagt?on_
NP
fnch es. | [nches. | Inches.
Kistna e e e 8 67 367 | + 500 | +136
Godavary . . . . 16 42 398 | +1244 | +313
Nellore . . . . w| 596 5104 | + 1332 | 4112
Trichinopoly . . - 15 22 822 | + 700 | + 83
Tanjore . . o« . | 23] 1844 |+ 979 + 53
Coimbatore . . P Q3 495 | + 436 | + 88
AR G Pe— —

The rainfall was norty| §n l\'tysore.

2nd.— The rainfall s it) Jarge excess (relative to
the normal) in Hyderd\), Berar, the Central Provinces,
Central India, and Ryjfutans, and in the eastern and
central districtse of thy North- Western Pravinces. The
following gives data :~

WA e e

RAINFALL DURING NOVEMBER AND
DeceNMBER,
Division, [N N,
Variati .
A ,29“;“’ Normal, :}:ﬁ:‘mn Pe‘:;: t
" normal, { variation,
N m——— .
faches. | Inches, | Inches.
Hyderabad (North) . , NERE ] 1'77 4001 | + 1
Do  (South) . , | 263 1'57 +108 | + 69
Berar . ., | 248 | r2o | 4128 | 4+ qo7
Central Provmces (West) s | 2463 090 +173 | + 102
Do (Central) , W 209 069 +140 | + 203
Gujarat . . . , MR 023 + 121 + §26,
Kathiawar . . , . 2oz o026 +176 | + 677
Rajputana . . o T68 | oI5 | +153 | +1020
Central India (Eas‘ V| E46 079 +067 | + 88
North-Western Provmces (Ei\ob . 97 037 +060 | + 162
ASFAAA G e

The abnormal character of the rainfall is very clearly
indicated by the percentage variations, which show that
from three to eleven times the normal fall of the period
was received over a large part of this area, including
Gujarat, Kathiawar, Rajputana and the central districts
of the Central Provinces,

37d.—The rainfall of the pericd was practically normal
in amount and character in Bombay, Khandesh and the
Bombay Deccan.

4th.—1t was in moderate defect in North Eastern
India and Burma. The following gives a summary of the

data :—
Rainratt XE)T::‘::B?:VEMB“ AND
Pnovmc:; :
Actual, | o, | from | Cage
1893. normal, | variaticn.

Inches. | Inches.| Inches.
Burma . . S .| 185 2'79 -0'94 ~34
Assam . . . . .| 043 1'28 —0'85 -66
Bengal . . e« o] o014 o71 | =057’ | —~80
Orissa e« « « | o2t { 189 | 168 -8
Bihar . . B . .l 017 0'34 —-0'17 -50
Chota-Nagpur . . . .] 013 063 | ~052 | —80

The Y. ear.—The most remarkable feature of the year
was that the rainfall was on the average of the whole of
India in excess during each of the four seasons. The follow-
ing gives means 1~

RainraLe,
MonTR .
. Variat
Mpab | Normal | fom | S
.
Inci;es, Inches, Inches,
January and Fébruary . 2'35 1'10 +1°25 + 114
March to May . . 10081 688 +393 + 57
June to October . . 55°68 5472 +0°96 + 2
November and December 2'69 268 +0'01 [
YEAR . 71°53 6538 +615 + 9

In this statement the results are the ‘arithmetical aver-
ages of the rainfall data of stations situated in every part
of India, Table XIIshows that when the areas represented
by these stations are taken into account the excess in India
(excluding Burma) was 907 inches or 22 per cent. of the
norma! of the year.
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The following gives a statement of average and variation
rainfall data for the past 30 years:—

A .
Year, av:::;l. trom o] Yeare a/m::xe. frt‘),:lﬂt?;xl":al,
Inches, Inches. Inches. Inches.
1864 . . 35'57 ~-552 | 1879 . . 4278 +169
185 .. . 40°32 -0'77 } 1880 . . 3953 -1 56
1866 . . 3900 ~209 | 1881 . 41°19 +0o'10
1867 . . -43 86 +277 | 1882 . . 4373 +264
1868 . . 34°46 -663 |1883 . * . 40°97 -012
1869 . . 41°49 +0°40 {1884 . . 4282 +1'73
1870 . 42°58 +1'49 {1885 . . 42'14 +1°0§
1871 -, . 4202 +093 §1886 . . 4411 +3'02
1872 . 4340 +2:31 11887 . . 43'51 +2°42
1873 . . 36'63 —4'46 1888 . 39'55 —1'54
1874 « . 4573 +4'64 | 1889 . . 43'50 +2°41
1875 . . 4347 +2:38 11890 . . 41'77 + 068
1876 . . 3660 —4'49 | 1801 . . 37'55 —3'54
1877 . 36'81 —~428 | 189z . ' 4618 +5'0g
1878 . . 47°43 +6'34 11893 . . 5016 +9'07

The rainfall of the year 1893 was hence the .largest that
has been experienced during the past 3o years, and, as
already pointed out, the excess was distributed throughout
the year, '

Table XII shows that the excess was general, and that the
.rainfall of the year was above the normal in all the 23 areas
of that table, with one exception, w7z, Malabar and the
Ghats, where there was a slight deficiency, averaging 7
per cent, ¢ *

The rainfall of the year was largely in excess (over 30
per cent.) in the following districts : =

RAINFALL,
Drviston, Variati

ne A?g;i" Normal, IEEEI%TT

: Inches, Inches. Inches.

Central Bengal . . . 4 74736 5718 +17°21
Orissa . . . . . . 8042 5851 +21°'91
Chota-Nagpur . . . 6854 5209 +1045
North-Western Provmces (East) . 5311 38'.18 +14'93
Do. do. (Submontane) . 6335 4769 +1566
OI'ldh (South) . . . . 5017 36'09 + 1408
Do. (North) . . . . 5149 3895 +12'54
Punjab (South) . . . . 2171 13'76 + 795
Do. (Central) . 27'99 * 20°94 + 705
Do. (Submontane) . . . 4447 | 309 +13'57
Do. (North-West) . . . 3588 23'16 +12'72
Do. (West) w s . . 12°46 9'01 + 345
Rajputana (West) . . . . 2483 - 11'78 +13'05
Hyderabad (North) . . . . 5453 3535 +1928
Do. (South) . . . 5062 3067 +19'95
Madras East Coast (North) . . 5502 40°37 +1465
Do. Do. (a) . 8563 6021 +25°44

In the first three divisions the largé increase was
mainly due to excessive rainfall received during the
cyclone of the third week of May, and in the, last to ab-
normally -heavy rainfall in November. Over the re-
mainder df the area it was due to more frequent and heavier
rainfall than usual, especially during the south-west
monsoon period.

The rainfall of the year was in moderate excess (7.e.,
between 10 and 3o per cent.) in the following divisions :—

[ RAINFALL,

Division, Actual, Notraal Vafrrlg.xt;on
1893, norma.,

Inches. Inches. Inches.
East Bengal . S .1 10756 8984 +17'72
Assam (Surma) . . . . 14898 126'83 +22'1§
Deltaic Bengal . . . . 800§ 6180 +1825
North do. . . . o 11452 99°39 +15'13
Bihar (North) ., . . . . 6250 51°19 +J131
Do. (South) . 5199 4312 + 887
North-Western Provmces (Central) . 4117 33'86 + 731
Punjab (Hills) . . . 70°51 6389 + 662
Madras (South Central) . . 3593 2956 + 637
Mysore . . . . . 3879 33'99 + 480
Khandesh . . . 36'73 32:87 + 386
Central Provinces (Central) . . 6515 51°65 +13'50
Do. do. (East) . . .62'50 49'94 +12°56
Gujarat . . . . 4923 44°01 + 522
Madras (C.entra]) . . . 2986 26°39 + 347
Do. East Coast \Central) . . 4387 3519 + 868

In the remaining divisions (except Sind) the rainfall of
the year differed by less than 1o per cent. from its
normal amount. The following gives data :—

RAINFALL, N
S| e | ™ | T
Inches. Inehes. Inches.
Assam (Brahmaputra) ., 8151 8697 ~- 546 -
North-Western Provin’ces 2963 2580 |y +083 +3
(West).
Malabar . . 78 127°13 -9'33 -
KOnkan . . R § 83 &1 11510 ~3'97 -3
Bombay Deccan ., . 1880 3636 +2°44 + 7
Berar . . . . 4200 40°'11 +189 + 5
Central Provinces (West) 4776 4467 +3'09 +
Kathiawar . . y 35'74 3016 +2'58 + 8
CSid . . . .| s6s 633 | —069 -1
Central India. (East) . 47°46 44°53 + 293 + 7
Rajputana (East), Central 3042 2829 +2'13 + 8
i India (West). .
Madras East Coast (South) 4714 4309 + 403 + 9
Madras (South) . . 31°07 2883 . +2'24 +
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Concluding Summary.

The year 1893 is the fifth of a series characterized by
very large and persistent abnormal features, more especi-
ally during the cold weather, the meteorological conditions
during which period are especially influential in determin-
ing the character of the succeeding hot weather and south-
west monsoon, The alternate years 1889, 1891 and 1893
were marked by abundant rain in-Northern India, and
heavy snowfall in the Western Himalayan mountain region,
during the cold weather months, whilst in the years 18go
and 1892 the cold weather precipitation was even more
markedly in defect than it was in excess in the years 188g,
1891 and 1893.

The precipitation of the cold weather of :889 in Nor-
thern India differed very considerably in character from
that of the same period of the years 1fg1 and 1893 in
that it occurred solely during the cold weather months, and
was not continued during the succeeding hot weather
months of March or April. In the year 1889 the precipita-
tion in the Himalayan and Afghan mountain ranges below
8,000 and 9,000 feet occurred during the greater part of
the cold weather period as rain and not as snow, and hence
there was no large accumulation of snow on the lower
ranges of these mountains at the commencement of the
hot weather. It appears to be very probable that the com-
bination of these two features in 1889 was not fortuitous,
and that they indicated special characteristic conditions of
the upper air movement over Northern India and the adja-
cent regions to the west, of which the observations in India
gave no direct evidence.

The meteorology of the year 1893 resembles that of the
year 1891 in several points, the chief of which areas
follows :—

15t.—In both years the cold weather period was
exceptionally stormy, and the cold weather
rainfall in Nocthern fndia very largely above
the normal of the period.

2nd, =The cold weather periods of both years were
hence marked by lower temperature, larger
amount of cloud and higher humidity than
usual as well as by increased rainfall.

3rd.—The hot weather months were cooler than
usual, and temperature was very largely

below the normal in March in both years.
1893 differed from 1891 in the important respects that
the stormy weather, which gave heavy snow to the Hima-
. layan region, ceased in the month of March, and that un-
usually fine dry weather prevailed in the Western Himalayas
in the months of April and May. In the corresponding

months of the year 1891, snow fell at short intervals in that

area, and the accumulation in April and May 1891 was
very large compared with that of the corresponding months
of the year 1893. This important difference in the cha-
racter of the snowfall and the snow accumulation was
related to large differences in the chief Jfeatures of the

Berar.

meteorology of the remainder of the year.

The following

gives the most important of these differences :—

1893,

The hot weather months,
April and May, were slightly
cooler than usual in North-
ern India,

(2) The rains commenc-
ed at their normal date on
the Bengal coast, and were
a few days later than usual
on the Bombay coast. They
advanced even more rapid-
ly than usual into the inte-
rior of Upper India, and the
whole of India received
abundant rain in June,

(3) The rainfall of the
monsoon period was above
the normal in all districts
with the exception of Sind,
and was unusually large in
amount in the Punjab,
North-Western Provinces,
Bihar, and Rajputana.

(4) During the retreat-
ing south-west monsoon the
whole of the Peninsula re-
ceived abundant rain. The
rainfall was large in amount
and unseasonable in the
Central  Provinces and
It was very heavy
in the coast districts of
Godavary, Kistna, Nellore,
Tanjore, and Trichinopoly,
which = received cyclonic

1891,

The hot weather months,
April and May, were charac-
terized by unusually low
temperature in North-West-
tern and Central India, the
depression below the normal
being nearly as large in May
as in February.

(2) The rains set in un-
usually late, more especially
on the Bombay coast, and
advanced very slowly into
the interior, and were not
established in the North-
Western  Provinces and
Punjab until the end of July
or the beginuing of August.

(3) The rainfall of the
monsoon period, June to
September, was more or less
deficient over by far the
greater part of India, more
especially in the West Pun-
jab, Sind, Rajputana, and the
adjacent districts of the
Central India.

(4) During the retreating
south-west monsoon  the
central and northern dis-
tricts of Madras received
much less rain than usual,
whilst the southern districts
obtained somewhat larger
amounts. The drought was
very pronounced in the coast
districts north of Chingleput
and the central districts,

many parts of which received
G
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1893. ‘ 1891.

downpours on more than barely one-fifth of their nor-
one occasion. The south- malamount. The south-west
west monsoon retreated monsoon retreated earlier
somewhat earlier than usual than usual in the beginning
from the Bay, about the of December and was very
middle 6f December. feeble in November,

The two years hence resembled each other during the
first three months of the year, and then differed widely in
all their most important features during the remainder of
the year. This divergence which commenced in April ac.
companied and was evidently due to large differences in
the snowfall distribution of the months of April and May in
these two years over the Western Himalayan mountain area.

The Cold weather period, 1893.—The following
table gives mean variation data of the more important
meteorological elements for the cold weather months,
January and February 1893:—

Januvary Axp ExBRUARY 1893,

32 |3 T Gz | ® EEEE]
B2 [EE |EE |B% |F.| B |E2
METEOROLOGICAL PROVINGE, | § & g 58 s2 .| §& 8 89
g |5% [fE |Egg) 85 | £ &7
E g 5 .
§ EEg| B8, 15872 82 | BY |5g
sa (W 518 5 1&e¥| £ -2 [&w
g8d | sas| 58 | a9 ¢ -4 e .
Sg5|g2f|c8g | s o3 25 jeo=
SEL | BgS[Sg8 'SEE =3 28 |23
S §|8plsEa |3 g) BE | fE |57E
Sk Jes | e | d58| 83 | Sg |duE
" -] o ” v
Burma Coast and Bay [—°031| —02| —o'g|—'045] — 4 o | =030
Islands.
Assam . . «|=014) —36| -op|—'012| + 3| +1'3 | +1'45
Bengal and Orissa . |~'010| —49| —1'7 |=038 0 |+16 | +2'71
Gangetic Phin and {012 ~357 —1'5(+008) +10 | +1°7 | +2°30
Chota. Nagpur. )
Upper Sub-Himalayas |—‘o12| =84 —~1*1|+'019| +15 | +1'6 |+ 4°48

Indus  Valley and |—'020{ —6'7| —g3]+°017] +12 | 404 | +1°51
North-West  Raj- 7| =3 7 0'4 5
putana.

East Rajputana Cen- | ~'013] =60| —22|+'004| +10 | +0:8 | +0:50
tral India and &ujarat.
Deccan . = , o|="02L| ~44] —13(+'020| + 8! 404 | 4111

West Coast . o |=018| 16| ~0'7(—033] — 1 | —06 | +0'41

South India . . |™027) 404| +16|~'024 . + 3| +04 | +032

The following gives corresponding data for the month
of December 1892, in order to indicate to what extent the

conditions of January and February 1893 were the direct
continuation of similar conditions in December 1892 :—

P e

DECEMBER 1803,

w5 K] TE w2 K] ] Ck:
B 3 o o 3 ]
g8 Ec €= g3 g - g gz
Ea EE ] i) B O ] [
| & 8 2 8.5 ssg41 % | 8 g
HEHREREHE TR
METEOROLOGICAL Pkovmcn.,g EE o Eeg |8 H Eg E3 | 8,
g 2 (=2
¢§ :GE 'L“:é ﬁgg ] &g déﬁ
;1 = .
e8s (559|588 [535) 5% | 22 |28+
SE; |ZEL|SER|5F2 ) 5k | 58 |5s8
BBl 5 EoE 5a8| 55 [ £5 | 543
gop. goﬁ ;oﬁ ‘>“o> ;o go >'S..
i
" ° ° Y ! "

Burma Coast and Bay [+°'044| —21| —28{—084| —6 | —e'4[—095
Islands. g .

Assam . . .[+030| —06| —03|=005] o© | —02|~019
Bengal and Orissa . [+'043| —0'8] —2:3|—'054] =5 | —o4| ~0'32

Gangetic Plain and |+-023| —03| —1'4[—~026] ~4| ~o's|-023
Chota Nagpur. i

Upper Sub-Himalayas |+-022| —20| —or1{—'03| +1 | +0'Q ‘+0'55
Indus Valley and|+'023} —1'5| +0'5!—089} ~6; +14|+038
North-West Raj= i
putana. [
East Rajputana, Cen- |+'027| —0'5| +06|—'016] ~3 | +1'5}+0'10
tral India and Gujarat. :
Deccan . . . |+034| +1°1) +121—="003{ +1 ]| =03 —049
West Coast . .|+043| 402} —06|~027| —3| —08|-—~062

South India . .{+°049| +11| —0'g|—011| =3[ —O5{~-172

3

The preceding data shew that the chief features of the
meteorology of the cold weather period of 1893 in India
were :—

(1) Decreased temperature over the whole of India,
most marked in Northern India.

(2) Increased humidity, both relative and absolute,
over the whole area, except Burma and
the west coast districts,

(3) Increased clqud over the whole of India, except
the west coast districts, and more especially
in Northern and Central India.

(4) Increased precipitation in Northern and Central
India, the increase relative to the actual (..,
the percentage variation) being nearly uni-
form in amount over the whole of Narthern
and Central India and the North Deccan.

(5) Unusually heavy snowfall in the Himalayan and
Afghan Mountain areas, greatest in the outer
ranges of the Western Himalayas, The most
remarkable feature in connection with the
snowfall was the low elevation down to which
it occurred in January, and the remarkable
cold over the whole mountain area bordering

North-Western India.

{
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The variations of the chief features of meteorological
observation in the cold weather of 18g1-92 were opposite
in character to those of 1892-g3. The following table
gives mean variation data of ten meteorological provinces
for the cold weather of 1892 for comparison :—

JANUARY AND FeovwUARY 1893,

] @ 32 - K] TE
Eg g€ g g E § g E EZ
58 |58 |58 |834| 5% | & g«
. Eg R 2g B Tuj 8T €
METEOROLOGICAL PROVINGE, | € g9 J8E . E°2| g8 g9 Eu
B. |ETEls Bl 8] 82 | 28 (&%
§5¢ |55 |s85 (585 55 | 22 [EE2
CES | CEL ICES ISR 28 ) 2S¢ | Ex8
g g gFrla"g| g 2| 2B | 5§ £ =
Sralgsd };“az S8 2% | &y [Z%E
” ° i ° L - "
Burma Coast and Bay |—028] +04| ~06|—"028, —3 | —o'5' +007
{slands.
Assam . . .]-'045] 418} +19l+°030] =1 | 07| 4007
Bengal and Orissa . |-'030| 426 +17|= 007 =6 o | =0
Gangetic  Plain andl--030| +23| +19|+019| —2]—0' 4] —006
Chota Nagpur, 1
}J%per S\\x})-lll-lima_laya; —020} +23] +16|="006| -3 | —01}|—1'33
ndus alley and|—033] +31| +26|+ 00 - +05| =053
North-West Raj- 3 7 4 3
putana,
East Rajputanma, Cen-|— 027| +24] +3° . 0°46
I 4)+'051} 4 o | +0%¢
tral India and Gujarat, s 5 4
Deccan . . o|—018) 416 +2'1|+004] =1 ]| —04| +008
West Coast . el=-033| +17| +06|=002] —3| ~06|—028
South India . ,|--0e0| +07| +08|+m3| =1 | +15}—042

" The preceding data show that in the cold weather of
1891-92, temperature was more or less considerably above
thenormal over the whole of India, the amount of cloud
generally less than usual, the amount of aqueous vapour in
the air normal, but the relative humidity in considerable
defect,and the rainfall more or less considerably below the
nor.mal,except in one area (Assam), which received earlier
spring rains than usual in consequence of the abnormally
early commencement of the hot weather,

It is evident that in each of these two cold weather
seasons the temperature, humidity and cloud conditions
wetre strictly related to the rainfall of the period, and hence
also to the number and character of the cold weather
storms of the period.

In the cold weather of 1891-92 there were remarkably
few storms or depressions, whereas in the cold weather of
.1892-93 they were more numerous than usual, and followed
in rapid succession during the months of January and Feb-
ruary 1893.

A reference to the tables of variation data for the cold
weather periods of 1891-92 and 1892-93 shows that in
both periods pressure was below the normal in the Indjan
area. The mean pressure of the whole area in the cold
weather period of 1891-g2 was 028 inch below the nor-
naal, and the only important local feature was a slight defi-
ciency of pressure in Assam. Pressure was also in general
defect in the cold weather of 1892-g3 by amounts aver-
aging 018 inch, and was in slight relative excess in Nor-

thern India, and in equally slight defect in Southern India
and Burma,

It is hence evident, as pointed out in previous annual
reviews, that the pressure conditions at the level of the
plains do not explain or account for the large charagteristic
differences from year to year in the meteorology of the
cold weather periods. As pointed out ia the annual review
of 18g2, there is only one feature of the pressure distribu-
tion in India which throws some light upon the causes of
the great variation from year to year in the character and
number of the cold weather storms, 27z, the relation
between the pressure variations at the hill stations and
the neighbouring plain stations, as indicating an abnormal
excess or defect of pressure in the middle or higher atmos-
pheric strata.

The following table gives vertical pressure anomalies for
the cold weather period of 1892-93 :—

- 1892-93.
VARTICAL PREBSURE ANOMALY,
3
. 25
3 4 4 . 3 &
Hit AND PLain STATIONS, e: 5 2 2 3 g %3
o - 3 % - :3
s | 2| 5] 8] 8| % |3:3
7} <] z =1 - [
[ L] n ‘ " n L4 v
Leh and Lahore o +013l +°024] ~'001] = *006| —'064| = 113 — 046
Quetta and Jacobabad . | + 037 ++017 + 018 +-001} +°001| — 049 —'007
Murree and Rawalpindi | =°009] — ‘007 —~'001} —'004] —~'048| —'073| =032
Simia and Ludhiana .| +-008) —+023| —*024] —-034| —'050| — *088} —'049
Chakrata and Roorkee | +°016] —"009; + ‘007! + 00§} ~'027| — 073} —‘022
Ranikhet and Bareilly . | +°027| + '014) + 034 +°028] + 012 —024] +'013
Darjeeling and Dhubri | —-00g[ —*004] +'005| —003| —*015| — 020 ~ 008
Mount Abu and Deesa P ? 4 P | +°003| —'044| ?

Pachmari and Hoshang-| -
abad . . . | +'004] ~-001] +-005| 4013 +°009| —‘00g] +°005

The preceding table establishes that the vertical pres-
sure anomalies in the cold weather of 1893 were ne-
gative, thus indicating deficient pressure in the middle
atmospheric strata relative to the lower. This feature
began to be exhibited in the preceding months of October
and November, '

The following table gives the mean vertical pressure
anomalies for the period, November to February, of the
past five years for comparison :—

VERTICAL PREBNURE ANOMALY,

Pair of STATIONS, .
1892-93, | 1891-93, 18g0-p1, 1889-¢0, 1888-89,

Leh and Labore . . —'346 + '340 —-"825 + -853 +028
Quetta and Jacobabad .| —'0o7 | +'063 | ~'038 | +'047 | —‘013
Murree and Rawalpindi .{ —032 | +'037 ? ? ?

Simla and Ludhiana . —049 | +017| ~020| +037 [ ~014
Chakrata and Roorkee ,| —-o22 +'039j 4'015] +'077 | +‘'020
. ? °

Ranikhet and Bareilly +:013 1 +'030 ? :

. Darjeeling and Dhubri +:008] +026] —'004 | +'039 ?

Mount Abu and Deesa . P 47027 | +'o16 ? ?
Pachmarhi and Hoshanga-

bad . . . | +005 | +°024 14 4 ?
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The cold weather periods of 188g-90 and 1891-92 were
characterized by deficient rainfall, and those of the remain-
ing three years by unusually-heavy rainfall. There is hence
strong evidence in the meteorology of the cold weather
seasons in India during the past five years for the follow-
ing conclusions :—

(1) Pressure is invariably in defect at the hill stations
relatively to the adjacent plains in Northern
India, and hence in the middle atmospheric
strata in Northern India, in cold weather
seasons of abundart rainfall.

(2) Pressure is invariably in excess in the middle
atmospheric strata over Northern India (s.e.,
vertical pressure anomalies are positive,) in
cold weather seasons of deficient rainfall,

(3) The mean variations in the cold weather rainfall
over Northern India from season to season
are, roughly speaking, proportional to the

magnitude of the vertical pressure anomalies
of the period. :

(4) The character of the vertical pressure anomalies
during the cold weather, and hence of the
probable cold weather rainfall, are usually
indicated in the preceding months of Novem-
ber and December, more especially when
considered in combination with the character
of the rainfall of the preceding south-west
monsoon,

Some speculations on these matters will be found in
pages 531-2 of the Annual Review for the year 1892, and
it is not necessary to repeat them.

The cold weather of 1892-93 was hence characterized by
abundant precipitation in the plains and adjacent moun-
tain districts of Northern India. This was due to the
occurrence of an unusually large number of storms of the
cold weather type. These storms undoubtedly originate
and have their chief activity in an upper air current, and
not in the lower air currents which prevail in India during
the cold weather. The existence of abnormal conditions
in this upper (humid) air current over India in the cold
weather of 1892-93 was indicated by the relative deficiency
of pressure in the middle atmospheric strata. These dis-
" turbed conditions followed, and were probably in part (if
not entirely) a result of unusuvally heavy rainfall during
the previous south-west monsoon period, which modified
the strength of the upper currents and their relation to the
lower air currents during the south-west monsoon and for
some time afterwards.

Two of the more remarkable features of the cold
weather in 1892-93 were the abnormal cold in the
hill districts of Northern India and the unusually low
elevations to which snow fell. The season was described
in many of the reports of the weather and snowfall in
the Himalayan and Afghan districts, as ‘the coldest

winter during the past 50 years,”” and ‘‘the coldest
winter in the memory of man.” These remarks may
be a little exaggerated, but they undoubtedly represent a
condition of the cold weather in the hill districts. The two
features stated above are undoubtedly strictly related, as
the temperature of the. air in the hills dyring stormy sea-
sons is determined by the character and amount of the
snowfall. The falling snow cools the air during its
descent, and the temperature of the snow and hence also
of the air through which it falls depends upon the height
at which the condensation of the aqueous vapour occurs.*
In the case of prolonged snowstorms over the lower

- ranges of the Western Himalayas, the condensation

and precipitation frequently commence as rain, and shortly
afterwards change to sleet, and finally to dry snow, and
the temperature of the air decreases pari passu. Itis
hence very probable that the condensation during such
storms does occur at increasing elevations throughout
each disturbance, and that the decreasing temperature
of the air in the hill districts is chiefly, if not entirely, due
to that cause. It may hence be inferred that the special
features of the snow precipitation and of the temperature
of the air in the hill districts in the cold weather of 1892-93
were due, in part at least, to condensation on the average
of the whole period occurring at a higher level throughout
the period than usual. This may have been either due to
a general higher elevation of the upper rain-giving cur-
rent; or to its containing less aqueous vapour than usual,
or to its being less humid than usual due to increased tem-
perature, and hence requiring increased ascensional move.
ment to give rise to condensation. It may also be noted
that, according to newspaper accounts, the winter of
1892-93 was unusually severe and the cold intense in
China. If this severe cold extended over the whole of
Central Asia, it is possible the unusual cold in the West-
ern Himalayas and Afghanistan may have been, in part at
least, a result of the conditions in Central Asia. Explora-
tion of the atmosphere, by means of balloons, is hence
greatly to be desired in [ndia to determine the conditions
which modify to so large an extent the amount and charac-
ter of the cold weather precipitation in Northern India
and hence also of the temperature and other conditions
of the period.

An examination of the Indian monsoon area charts,
and of the charts issued by the English Meteorological
Society, indicate that four of the eight cold weather storms
which affected the weather in Northern {ndia during the
months of January and February 1893 formed in Baluchistan
or Upper India and four advanced from Persia, Three
of the latter storms certainly ,originated in Persia, and
the fourth -either formed in that area during a period of
disturbed weather in Western Asia generally or advanced
from the Mediterranean. So far as can be judged from
the somewhat imperfect data at present available, they
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L]
originate in the majority of cases as thermal disturbances
in the plateau area of South-West Asia, If the convec-
tional and ascensional movement occur up to a sufficiently
great elevation, the cyclonic whirls generated by the
thermal disturbances extend upwards into the upper
atmospheric current' over the Persian area and Northern

India area, and are then carried forward in an easter.

ly direction by that upper current. This explanation is
only made provisionally, but appears to be necessary to
supplement the theory of their origin given in the
% Account of the cold weather storm of Northern
India,” and it undoubtedly accounts for the frequent
origin of depressions in the Persian area and North-
Western India during the cold weather and hot weather
periods, and also for the fact that a considerable
proportion of these depressions are almost stationary,
whilst the remainder travel in a nearly uniform easterly
direction, and at nearly uniform rate of 400 miles per
diem. It may aiso be noted that, if these depressions
originate as thermal disturbances, the plateau area of
Persia and Baluchistan, which is during the cold weather
in the southern quadrant of the great anti-cyclone lying
over Central Asia and Russia, is peculiarly favourable for
the formation and development of such disturbances, The
continued publication of the Indian monsoon charts for a
period of three or four years will, it is hoped, settle these
and cognate questions fully. They have already clearly
established the important part which the plateau of Iran
plays in determining and modifying the weather in India
during the cold season.

The hot weather period, Marchto May 1893.
—It has been pointed out in the previous paragraphs that
the hot weather in Northern and Central India did not
commence until nearly the end of March or a month later
than usual, and that the conditions of March were similar
in all their more important features to those of the cold
weather months of January and February. It is hence
necessary to consider the meteorology of March 1893
separately.

The month was remarkable for unusually low tempera-
ture (averaging 44° below the normal in Northern 1ndia),
much higher humidity than usual, an abnormal amount
of cloud and much heavier precipitation than usual. There
were three well-marked disturbances of the cold weather
type, two of which originated in Sind and Baluchistan, and
the third in Persia. These advanced in the usual easterly
direction across Northern India, and gave more or less
general rain in Northern and Central India. The snow-
fall during the month in the Western Himalayan area was
also large in amount and much above the average, and
added further to the already large accumulation of snow
in that area.

The temperature, humidity and cloud conditions of the
month were evidently determined by the snowfall accumu-

lation in the Himalayan area and by the occurrence of
cold weather storms much later than usual, As oneat

* least out of the three storms in March originated in or

passed through Persia, the weather conditions in India
during the month were to some extent determined by those
prevailing in Persia, as in the previous cold weather
months of January and February, .

The following table gives the mean variations of the
more important elements of observation of ten meteoro-
logical provinces in March 1893 1=

Marcu 1893,
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Burma Coast and Bay | ~008) ~1'2 |~0'5 | = § | —'062| 4+0°'5 | +065
[slands,

Assam o .| +027)—38 |—26 | + ~'041| +0'7 | ~1'83

Bengal and Orissa .| +-035| =69 | =37 | + —'0b5! +1°7 | +054

Gangetic Plain  and | +-034| —72 | =38 | +

Chota Nagpur
Upper Sub-Himalayas | 4+ 032/ =80 |—~3'8 | +
Indus Valley and North-| +:016| =34 | —3'4 | —

West Rajputana.
East Rajoutana, Central| +'015| —5'4 |—2'7 | + 6 | ~013) +o01 | +0'36

[ndia and Gujarat,
Deccan . . | +017| =88 [~36 ] +13 | + 063 +0'7 | +267
West Coast =014 —11 | ~14 | ~ 3| ~042) —0'7 | +0:88
South Indla, —'002| =29 | +0'3 | + 3 |—ro05| +1'5 | +1'56

+°001| +0'4 | +0'06
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2
9 { +°006] +0°9 | +040
9
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The month of March was characterized by special fea-
tures which differentiated it from the preceding two
months. In the first place, notwithstanding the disturbed
stormy weather, the rainfall in the Punjab plains was
slightly less than the normal. It was also below the
normal in Assam, but as the rainfall in that area in March
is usually due to hot weather actions, and is large in
amount, the deficiency was due to the delay in the estab-
lishment of the hot weather. The rainfall of the month
was large in amount over the remainder of India and was
excessive (when compared with the normal) in the Penin-
sula and Central India, many districts receiving from ten
to twenty times their normal small fall of the month. The
excess was most marked in the Central Provinces, Berar,
Hyderabad and North and Central Madras.

“ The rainfall of the month, due in part to cold weather
disturbances, was hence very abnormally and irregularly
distributed. Stormy and rainy weather in the .mont-hs of
January and February is frequentl}.r, but not invariably,
followed by exceptional precipitation in the month of March
Thus the cold weather of 1890-91 was followed by remark-
ably heavy rain in March 1891 over Bihar and th.e eastern
districts of the North-W estern and Central Provinces.
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In the year 1891 as in 1893 the snowfall occurred down
to unusually low levels, thus indicating, as already pointed
out, the probable existence of abnormal temperature and *
other conditions in the upper currents over India and the
Persian area. These conditions, combined with the larger
contrasts of temperature bteween Tropicaland Extra-tropi-
cal India, %nd between the Indian land area and the
Indian seas due to the severe winter and heavy snowfall
in the Himalayan region in January and February, gave
rise in the following month to a period of slightly disturbed
weather with frequent thunderstorms and hailstorms.

The actual conditions of the month were very remark-

able. :
In Northern India rain occurred partly in connection
with three disturbances of the cold weather type during the
month and partly in connection with hot weather disturb-
ances originating in Central India, the Central Provinces
and Southern India. It wag received chiefly during the
following periods, the sth to 12th, the 14th and 15th,
the 16th to the 23rd, and the 25th to the 28th, The dis-
turbances commexncing in India on the 5th and the 6th
originated in the North-West frontier districts and the
last in Persia,

In the Peninsula, including Berar and the Central
Provinces, the rainfall occurred chiefly during the period,
from the 1st to the 13th. Almost daily rain was received
from thunderstorms during this period in the Central Prov-
inces, Berar, Hyderabad, Khandesh, Bombay, the Deccan
and North and Central Madras. Hence the rainfall in
March in Northern India was due to, and associated with,
definite and specific cyclonic disturbances, whereas in the
Peninsula it accompanied, and was due to, general and
feebly unsettled conditions accompanying thermal disturb-
ance over a large area. During the period from March
the 1st to the 15th, pressure was steadily and largely above
the normal over the whole of India, the excess, as might be
anticipated from the conditions, being greatest in North-
ern India, The following gives average variation data
for every fourth day from the 1st to the 13th :—

VARIATION OF PRESSURE FROM NORMAL,
Province, - 7
ist, sth, oth, rath,
L4 ’ " [

Burma . . . . + ‘037 +°057 +°070 4019
Bengal and Assam . +°103 +'126 + 169 + ‘072
North-Western Provinces +°139 + 086 +°172 +'097

and Oudh.
Punjab . . . . +°1%4 +°039 +-18t + 085
Sind and Rajputana . +158 +°011 +°169 +°076
-Gujarat and Central India +°106 —008 | +°'10% +'069
Central Provinces and: +'098 +:05§ + 151 ] +°0063

Berar,
Bombay . . + 042 +°024 +-04% —-—*02§
Madras . . + 063 | +'042 +°074 006

.
The following gives mean temperature variation data
for the same dates :—

VARIATION OF MEAN DAILY TEMPERATUKE FRUM NORMAL.
PROVINCE,
16t, sth, oth, 13th,
g o ° —
Burma . . . . +04 —0"7 +06 +2'5
Bengal and Assam . —6°3 —56 —4'5 —40,
North-Western Provinces -7'5 —-38 -39 -7'0
and Oudh,
Punjab . . . . —5'0 +0°2 —54 —26
Bombay . . . —2'6 +04 -—1'4 -~1'3
Central Provinces and —77 —_—344 —11'4 —10'1
Bera. |
Central India and Gujarat —4'2 +10 -—3'3 ~64
Sind and Rajputana . —46 +1'9 —2'9 —2'5
Madras . . . . —1'3 —07 —1'2 --0'8

The excessive pressure in India, which was in part at
least due to the abnormally low temperature, throws no
light on the peculiar features of the meteorology of the
period. On the other hand, it is difficult to separate the
temperature conditions determining the rainfall from those
resulting from the rainfall, The following data however
show that the atmosphere was in the abnormal state which
accompanies large thermal disturbance in India, indicated
by very irregular local changes of pressure. The magni-
tude of the mean changes over large areas is of little or no
significance at such times :—

PRESBURE CHANGE IN 24 HOURS PRECEDING 8 A.M, OF
DATE, Range of
Dz, it at
Chanda, Nagpur, | Jubbulpore. Akola, siations,
” n " ” "

1st 4 —'023% —'CO1 + 020 ‘045
2nd —~'022 — 060 —028 ~°047 ‘038
3td +'038 +°041 +°039 + 066 ‘028
4th i -~*034 -'00% +'002 -*017 '036
5th +'032 - 012 —'c89 —-038 ‘121
6th + ‘022 +'021 +°034 + 003 031
7th —°021 +°013 + ‘008 +049 ‘070
8th + 023 +'054 - 002 +'001 *056
gth + 030 - 003 + 082 + 068 ‘083
10th — 064 - ol - 094 - 112 088
11th ~ 030 —-o15§ - 049 + 002 ‘051
12th ~-036 —-023 + 007 -~026 ‘043
13th + 028 + 003 +°00~ 4014 025
14th — 027 - Q01 — 028 +'007 ‘035
15th —038 ~'054 —056 —03$ 021
16 h —'020 - ‘01§ — 051 —-04§ 036
17th — 052 — 060 —067 ~'027 ‘040
18th . - 037 -'049 - 050 -065 028

The preceding data show fully the very great irregu-
larity of the pressure changes in the area they represent,
including the Central Provinces and Berar, The chief
feature during this period was, not the large excess of
pressure over the whole of India, but the large relative
local changes in the north and centre of the Peninsula.
These large and apparently irregular local changes, it
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may be noted, only occur in India duriny the disturbed
weather which manifests itsef in thunderstorms and
hailstorm, and are hence directly due to thermal
actions.

The conditions of March were, as already pointed out,
very abnormal in this respect that although weather was
very glsturbed and the rainfall excessive in the Peninsula
and Bengal, the rainfall was normal or in slight defect
in Upper India, There is a slight tendency for stormy
weather in Northern and Central India during the cold
weather period proper to be followed in March by disturbed
weather of an intermediate type between that of cold
weather storms and of hot weather disturbances, as, for
example, was the case in 1891 and 1889. A marked feature
accompanying this transition is the change from negative
to positive vertical pressure anomalies at the hill stations
in Upper India.- The change was very marked in March
and April 1893.

The following table gives the vertical preseu re anomalies
as determined from the variation data of six pairs of
stations in Northern India :—

VERRTICAL PRESSURE ANOMALY N
Pamr or STATIONS, )
Bebruary | "
1898, March 1893. April sSon,
” " B "
Leh and Lahore . . -3 —'063 +°074
Murree and Peshawar . —-081 — 048 | +-oxr
Simla and Ludhiana . . — 085 —-'051 | +°'027
Darjeeling and Calcutta . .} —~obo —039 | +-004
Mount Abu and Deesa . .. =063 -'012 + 003
Quetta and jacobabad . . —'079 -—0Lt + 048

Temperature increased rapidly in the beginning of
April, and periods of increasing and excessive temperature
alternated with periods of slight disturbance characterized
by thunderstorms or diststorms over the greater part of
India during April and May. The chief periods of dis-
turbance were from the zoth to 23rd April, the 1st to the
sth May, the 8th to the 13th, and the 23rd or 24th to the
end of the month. During the last period, from the 24th
to 3lst; a cyclonic storm formed in the Bay and advanced
through Bengal into Cachar. It gave an excessive down.
pour in South Bengaland Orissa.

The highest temperature of the year in [ndia was record.
ed at Jacobabad on the 7th of May, in the interval between
the second and third disturbed periods. A very hot period
in the Punjab and Rajputana immediately preceded and
accompanied the formation of the last disturbance of that
month, The mean temperature of the 2sth (e, the
24-hour period preceding 8 a.M. of the 2z5th} was, for
example, 11° above the normal of the day at Sirsa and
12% at Lahore and Sialkot. The temperature during this
hot period was by mo means so excessive as frequently

occurs in Upper India immediately before the advance of
the monsoon currents. This is shown by the following
data of the past five years : —

VARKA'NON OF MEAN: TEMPERATURE FROM NORMAL
ON HOYTEST DAY OF YEAR IN

DATE ©F HOTTRST DAV,
Sind. Punjab, Rajputana,
< O.
25th May 1893 . . +0°3 + 82 +1'9
21st ,, 1802 . Lt +2'4 +i20 +6'7
4th June 1891 . . . + 22 + 44 +6'5
26th May 18g0 . . . +36 | +100 +75
3rd June 188y, . . +4'8 + 60 +96

Hence, as stated in the May review (vide page 195), the
temperature conditions preceding the south-west monsoon
were less strongly marked than is usually the case, and
were much less pronounced in May r893 than in May
1892, and notwithstanding this, the monsoon cusrents
advanced earlier and more strongly at the commencement
of the south-west monseon season in 1893 than in 1892,
thus confirming the conclusion stated in previous annual
reviews and reports that the temperature conditions in
Northern or Upper India do not constitute the predomi-
nant factor which determines the strength or time of
advance of the monsoon currents,

The following table gives the mean variation of the
more important meteorological elements in the ten meteo-
rological provinces of India for the hot weather period,
March to May 1893 :—

Hor weataEr, 1893,
= [, = "
EOEE |E8 |52 | F | ® |
i 1E2 122 |E% LR | 8
g . R =} £ > s -] W e
METEOROLOGIEAL - E‘g Eu g€ .| d |
PROVINCE, 8% ,gg EE g2 | &2 | & )]
gf | 28 £E cbg | g2 o af
2 o 23 8es | 28 835 e
fg |EEg S8y (57| 54 | BS | 3E
8% [ 852 552 ) 85K 8% | S5y ) §R2
; Z
" © -] ' "
Burma Coastand Bay |—"016] —22} —~0'§5|~-037 o | +51 |+1208
{slands. : .
Assam . o |—'002f —~1°4} —0'7|—003] + ¥ | +o0°2 |~ 477
Bengal and Ocissa . —005| ~48) ~18|—o031| + 2| +1'5|+1048
Gangetic Plain and [+007} ~4'5} ~1'71+°039) + 8 ) +0'8 ) + 1'06
Chota Nagpur.. :
Upper Sub-Himalayas | +012] ~4'8| ~1'3 #9070} +10 | +03 | + V13
Indys Valley and |—-00§] —o0'7] © [+'038] + 2 |—Q6 |+ 030
North-West  Raj-
putana -
East Rajputana, Cen- [+'004| ~2'3, ~06|+024| + § | +03 | + o8y
tral India and Guja- .
rat,
Deccan . . L+001] —4 4] ~1°¢]+055] + 81 +06 |+ 451
West Coast o . |=~c010] ~@g| —06(|~'a23] — 1 | +04 [ ¥ 593
South India . o |1=013] ~1:6| ~07 —‘ozSi + 1| 4+07 |+ 122

As the month of March 1893 was characterized by cold
rather than by hot weather conditions in Northern and

Central India, the following table gives corresponding
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data for the months of April and May 1893, which really
formed the hot weather period of that year :—

APRIL AND Mavy, 1893,
3 L ‘l_._'_ -0 - —
8b |8u. 85,085 | Es | B | i3
R OicEE|"ef|gis | EF ) E | &3
METEOROLOGIC. E‘S Egg Eg‘é ;E‘E ;g Eg’ ;
o
Provner, |58 (EEE|EEZ|2.8( g2 | 2% | &%
cw |2.8) 88|82 T8 g8 | g87
S o6z |85 |2E5| 28 | 89 | 853
H58|8s5|3sE |5, 2| 3% | 5B | &%
REZ 586 | §FE|§sF| B¢ | &5 | §uE
> > > > > > >
A
v ° ° " Inches.
Burma Coast and Bay |—'o21| —2'7| —06|—v024| + 3 | +1'4 | +12'25
Islands.
Assam ., . o|=*017| =0°3| +0°3|+%017] + 1 0 |~ 294
Bengal and Orissa . |—-025| —38| —0'0|—014| + 2 | +1'4 | + o'04
Gangetic Plain and {—'007| —32] —0'7|+-055| + 8 | +08 | + 1'56
Chota Nagpur.
Upper Sub-Himalayas|+'003| ~32] 0 }4+:105| +11.| +02 | + 1°07
Indus Valley and [—o15] +07| +13|+°076] + 4 | =04 | + 042
North-West  Raj-
putana,
East Rajputana, Cen- [—001[ —~0'8| +0'5i+'043] + 4 | +04 | + o051
tral India and Guja-
rat. :
Deccan . . « |='008| —=2'3] ~1'0)+'0351| + 6| +0'6 | + 188
West Coast . s |='009] —08| —02|—"014 O {+09 |+ 505
South India . o|~'019| ~1°0] =1'3!—'035| —1 | +03 |- 034

The previous tables show clearly the chief features of
the meteorology of the period. Pressure was in slight
general defect in April and May by amounts averaging
—-o12 inch for the whole of India. Relatively to the
general condition pressure waslocally in slight defect in the
Peninsula and North-Eastern India and in slight excess in
North-Western India, The local anomalies were how-
ever in all cases very small, and hence the chief feature
of the pressure distribution was its close approximation
to the normal distribution in the plains of India.

The following table gives vertical pressure anomalies
in Northern India, determined from the variation data of
six pairs of stations in Northern India. [t will be seen
they indicate that there was a moderate relative excess of
pressure in the middle atmospheric strata :—

April,
Variation V riation

from a . . . Vertical
HiLL Starion, of :]:::: Neighbouring plain f"’:!‘ ;‘;’a’:al pressure
monthly station, monthly anomaly

pressure, pressure, | (Hill-Plain),

. " L "

Leh . .t +050 | Lahore . . —'024 +°074
Murree . «| =009 | Peshawar . . -'030 +-021
Simla . . —'009 | Ludhiana . . ~-036 +°027
Darjeeling . o -=co11 | Calcutta . . —'015 +°004
Mount Abu . —~017 | Deesa . . ~020 +°003
Quetta . .| 438 |Jacobabad . .| —‘or0 +048

May.
Variation Variation Ve
from normal . from normat ertical
HiwLL STATION, of mean Neighbouring plain of mean Ppressure
month! station, anomaly
v monthly :
pressure, pressure, | (Hill-Plain),
n " "
Leh . . . +-014 | Lahore . . o %014
Murree . . ~—+001 | Peshawar . . —°02t +'020
Simla . . +'004 ! Ludhiana . . —'000 +'013
Darjeeling . . +'007 | Calcutta . -—'039 +:046
Mount Abu «| =018 | Deesa . . =003 —*015
Quetta . «| =~'009 | Jacobabad . «|] =‘or10 +'001

The preceding data establish that pressure was rela-
tively in excess at the hill stationsin Upper India as
compared with the adjacent plains, a condition that gene-
rally accompanies less disturbed weather than usual in
North-Western India in the cold and hot weather periods.
The vertical pressure anomalies were moderate in amount
in April and small in May, and hence the pressure con-
ditions prevailing in India during May, immediately before
the advent of the monsoon, were not marked by any large
variations from the normal, either generally over the whole
monsoon area or locally at the level of the plains in India
or at the elevation of the hill stations in Northern India.

The table giving mean variation data for the hot weather
period, April and May 1893, also establishes that it was
characterized by a larger amount of cloud over the whole
of India, by a larger amount of rain than usual (especially

" in Burma, Bengal and the west coast districts) and by

decreased day temperature and, with a few exceptions,
decreased night temperature and hence by diminished
mean daily temperature. The hot weather conditions
antecedent to the rains, from whatever point they are
considered, were less strongly marked than usual. They
were less prolonged, as they commenced later than usual
and terminated earlier than usual in May. The highest
temperatures registered during the period were lower than
usually occur, and the mean temperature of the period
was in moderate defect, and, notwithstanding that the hot
weather conditions were less intense and less prolonged
than usual, they were followed by a stronger monsoon and
heavier monsoon rains than usual.

The south-west monsoon period.— [he conditions
antecedent to the south-west monsoon of 1893 in the inaian
land area were not unfavourable to the establishment of
a strong and early monsoon. The following gives the
most influential and prominent features of the antecedent
meteorological conditions :—

1st,~Unusually heavy rain in Northern India and
excessive snowfall with abnormal cold in
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the Himalayan and Afghan mountain area
in January and February. The precipitation
though heavier than usual ceased about the
normal period, v72., at the end of March.

and.—Large snow accumulation in the Hima#layan
mountain area in February and March, which
however rapidly disappeared in the month of
April during which weather was drier and
the air warmer and clearer than usual in
Upper India and Baluchistan,

g7d.—Ordinary hot weather conditions (in a slight-
ly feebler form than usual) during the
months of April and May in Northern and
Central India,
4t h.—~Temperature below the normal at the lower

Himalayan hill stations as in the plains of
Northern India, but above it to a moderate
extent in Sind and the West Punjab and
also at Leh, Kailang, Quetta, Baghdad,
Bushire and Meshed, and hence perhaps over
the greater part of Central and Western Asia,

5th.~The prevalence during April and May of
finer weather than usual on the whole in the
Himalayan area. There was no heavy snow-
fall, such as occasionally occurs in that area
during these two months, and modifies for
some time afterwards the pressure and tem-
perature conditions of Northern India,

6th.~—The pressure conditions were very approxi-
mately normal and exhibited no marked
abnormal features. The mean pressure of
the whole of India was in slight defect
(averaging ‘012 inch for the two months of
April and May). Pressure was relatively to
the general condition in slight local excess
in Northern India and in very slight local
defect in the Peninsula, These variations
were too small to be of importance, except
so far as they indicated the absence of large
abnormal conditions.

The large snow accumulation and extension of the snow-
clad covering in the Himalayan area in February and March
accompanied very large and important variations of the
meteorological conditions in India from the normal. The
rapid re-establishment of approximately normal conditions
in the Himalayan area in April was clearly indicated by
the small variations of the mean pressure and temperature
conditions of that month and of May in the plains of India
from the normal. The snowfall conditions in the Himala-
yan area were hence not an important factor in 1893 in
modifying the distribution of the south-west monsoon rain-
fall, It is however possible that the weakness of the
Bombay current (as compared wthe Bengal current) may

have been partly or mainly determined by the antecedent
snowfall conditions in the Western Himalayan area.

The meteorclogical conditions in India antecedent to
the establishment of the south-west monsoon were hence,
on the whole, not unfavourable to the extension of the mon-
soon currents over India. The rapidity of their extension and
the subsequent rainfall were hence mainly dependent upon
the initia] strength and volume of the currents. The con-
ditions in India itself were, as stated above, not unfavour-
able (although, on the other hLand, they cannot be said to
have been distinctly favourable) to a strong monsoon, but
were not, on the other band, such as the furnace theory of
the ‘origin of the monsoon indicates or suggests to be
favourable. The indications (from what might be termed
external conditions as opposed to those referred to above
that the monsoon currents were likely to be stronger
than usual are as follows :—

1st,—~The occurrence of temporary advances of
humid winds to Ceylon, South India and
Tenasserim earlier than usual,

and.~Excessive rainfall in Ceylon, Malabar and
Tenasserim and at Port Blair in April and
the first half of May. The following gives
rainfall data for Colombo, Mangalore, Port
Blair and Tavoy for these two months :—

Arrit, Mav. PERIOD, 1:::1:. AND
Variation
Sration, Actual iati Actual ion | Of actual
rainffall Vafx;n:;:on rainiall Vair‘.l:‘tr:on rainfa:llci Pcrc"znt'age
L] - o] erio variation,
month, | POrMaL | g oney, | mormal l’frcmn
normal.
” n " L] "
Colomb o . 2034 | +906 10032 | ~ 2'52 | + 654 | + 57
Mangalore . 278 | +217 1186 | + 409 | + 626! + 75
Port Blair. . 1891 | +6'73 1253 | — 321 | &+ 3'52| + 13
Tavoy . . 9791 +596 | 3344 | #1667 | 42263 | +110

grd.—The strength of these temporary advances,
indicated in part by the increased rainfall
in Southern India, Ceylon, and Tenasserim,
and in part by the exceptional character of
the two cyclonic storms which were gener-
ated in the Bay during these advances.

The first storm formed near the Andamans and advanced
into Burma in the last week of April. The second form-
ed in the north of the Bay in the last week of May. The
first occurred abnormally early, as cyclonic storms rarely
form in the Bay before the first or second week of
May. The second was remarkable for its intensity and
the excessive rainfall which accompanied it.
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There were hence indications in April and May that
there was a stronger determination than usual of bumid
winds from the equatorial belt northwards to the Indian
area, and more especially up the Bay of Bengal, and hence,
in virtue of the strongly marked tendency for the monsoon
currents to maintain the same general features (amidst a
certain amount of oscillatory variation) throughout the
whole season, there was a strongish probability, based on
these antecedent conditions and actions in April and May,
that the monsoon currents would be stronger than usual,
and that of the two branches of the monsoon current, the
* Bay of Bengal branch would probably be stronger relative-
ly to the normal than the Bombay current. In connection
with this it may be noted as something more than an inter-
esting coincidence that the rainfall at Zanzibar from
January to April 1893 is reported to have been about 50
per cent. above the normal.

The inference was in accordance with facts, as both
currents, but more especially the Bengal current, were
above their normal strength. The chief features establishing
the increased intensity and volume of the currents were :—

1st—~The strength of the temporary and early ad-
vances of southerly humid winds in the Bay in
April and May.
2nd.~The rapid extension of monsoon conditions in
June over the whole of India.
3rd.~—The steadiness and increased strength of the
lower air movement in India during the mon-
soon period, June to September, and more
especially at the coast stations of the north of
the Bay of Bengal,
4th—The absence of cyclonic storms in the Bay
between the middle of June and the end of
August, ‘
5th.—Rainfall in excess over nearly the whole of
India, the excess, relatively to the normal preci-
pitation of the period, increasing from the coast
districts to the more distant interior districts
of Rajputana, the North-Western Provinces
and the Punjab.

The phenomena of the south-west monsoon of 1893
in India show very forcibly that the so-called furnace
theory is a very inadequate and unsatisfactory explanation
of the advance of the monsoon currents into India. It is
now generally accepted that the south-west monsoon
circulation is an extension of the south-east trades air
movement. The extension follows and accompanies the
establishment of certain pressure and temperature con-
ditions in Southern and Central India. During the north-
east monsoon the south-west trades system is a stable
circulation or air movement. The changes of conditions:in
the Indian area in April and May convert it into an unstable
system. They diminish the resistance to its northward

extension to so large an extent that, amidst the os:illatory
changes always in progress in the atmosphere, the forces -
acting on that mass of air impel it forward and its advance
is hence a progress from the equatorial beit towards
Indiag and is not an increasing indraught to a hot area due
to an intensification of the thermal conditions and actions.
The Indian monsoon area charts for 1893 show clearly
that when the monsoon currents were strongest in" India
the extension of the south-east trades across the equas
torial belt was also strongest and most plainly exhibited.

The monsoon currents of 1893 were stronger and gave
more rain than usual in India. There were no special
meteorological conditions in India which would explain the
unusually early and strong temporary advances or the early
and strong permanent advance of these currents. The only
possible explanation hence appears to be that the character
of the advances as well as the time of the initial advance
depend to a far larger extent upon conditions in the south-
east trades (and hence in the Indian Ocean south of the equa-
tor) than has hitherto been supposed by meteorologists. If
this be the case, it is evident that the full explanation of
the monsoon features in India will not be possible until the
meteorology of Australia and the Indian Ocean’ (and
perhaps also of the Antarctic. Ocean) has been fully link-
ed on to that of the Indian monsoon area, when perhaps
it may be possible to ascertain the missing factors neces-
sary to complete the explanation of the relations hetween
the chief features of the monsoon currents and rainfall in
India and the antecedent and concurrert conditions in the
Indian area and the regions to the south,

The following gives a very brief summary of the chief
features of the south-west monsoon air currents and
rainfall in 1893 ==

Temporary advances of the south-west humid winds
occurred earlier than usual in the Bay. The two chief
advances gave rise to cyclonic storms, the second of which
was of considerable intensity and gave a deluge of rain to
Orissa, South and East Bengal, Cachar and Manipur during
the last week of May.

The permanent advance occurred in the first week of
June in the Arabian Sea, and gave rise to a feeble cyclonic
depression which, so far as can be judged from the very
limited available information, did not advance beyond the
initial stage of a cyclonic storm. The monsoon current
from the Bombay Coast advanced with greater rapidity
than usual across Central India and Rajputana. ‘the
following gives the dates of the first general rainfall in
those provinces usually dependent upon the Bombay cure
rent for their south-west monsoon precipitation i~

Central India
Rajpmaas

Berar . . . N . 15th June.
Central Provinces . . . . . 17th
. . . 18th

. 29nd to 2lith: Junes
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The permanent advance in the Bay occurred dyring the
second week of June, and as usual a cyclonic stérm formed
in front of the advancing humid winds. 7This storm crossed
the Ganjam and Circars coasts and marched along a
curved track to Baghelkhand. It initiated true monsoon
winds and rainfall in the Gangetic plain. The following
gives the dates of the establishment of the monsoon
proper in Northern India :—

Bengal . . . . . . 14th June.
Chota Nagpur . . . . . 14th
Bihar . . . . . . . 14th »,
North-Western Provinces East and Oudh 18h ,,
North.Western Provinces West . . asth
Panjab . . . . 23rd

Both currents hence advanced much more rapidly than is
usual from the coast districts to the interior of Upper India.
‘They were also abnormally strong during the remainder of
June, during which month the whole of India, with the
exception of Burma, Assam and North Bengal, received
abundant rain. The south-west monsoon trough of low
pressure occupied its normal position during the month,
stretching from the Orissa coast through Allahabad and
Agra to Mooltan,

The Bengal current was stronger than usual in July, but
the Bombay current fell off to some extent and was slightly
below its normal intensity, Northern India obtained more
abundant rain than usual (partly at the expense of Burma
and Assam), The north of the Peninsula and Kathiawar,
Gujarat and Easy Rajputana received less rain than usual,
whilst the southern half of the Peninsula obtained larger
amounts. This diversion of the Bombay current south-
wards was evidently in part due to its want of strength.

Both currents were very probably below their normal
stremgth and volume in August, and the rainfall in India
was generally below the normal, the deficiency being greatest
in the districts most remote from the Bengal and Bombay
coasts, 7.¢,, in Upper India, The rainfall of the month was
in slight excess in Burma and Assam, and also in the
Central Provinces, Berar and the Deccan.

The south.west monsoon trough of low pressure occupied
a mean position, differing little from the normal in July
and August, but was on the whole further south than usual.

The Bombay current was slightly weaker than usual in
Septe'mber, whilst the Bay current was abnormally steady
and vigorous. The position of the trough of low pressure
usually changes considerably during the month in conse-
quence ?f the large pressure changes in Upper India
terminating the south-west monsoon conditions in that area.
It was, however, in September 1893 more southerly and
easterly than usual. Three storms occurred during the
month, which advanced along the position of the trough of
low. pressure at the time of their existence, and hence
their paths differed considerably, the first two advancing
by curved tracks through Central India and the Cen-
tral Provinces to the South-East Punjab or the North-

Western Provinees, and the third along a north-north-west-
erly to northerly track into Bihar. The whole of Northern
and Central India received abundant rain in September
and the Peninsula normal rain,
The chief features of the rainfall of the period may be
summarized as follows e
(1) Rainfall was in moderate to large excess over the
whole of Northern and Central India (s.e., to the
north of the Satpuras), with the exception of the
coast districts of Sind and Cutch. The exce8s
increased (relatively to normal) on the whole
northwards and westwards, and was hence
greatest relatively to the normal (f.e., measured
as a percentage variation) in the Punjab and
Rajputana. The following gives data :—

RAINFALL DURING PERIOD, JUNE TO SEPTEMBER,
PROVINGE 0R AEA. Variation
Actual,

Goal | Norman | from | REEURE

” ” "
Bengal . . . . 65'43 $7'97 +746 *+13
Chota Nagpur . . 5103 43'23 +7 80 +18
Bihar . . . . 46°31 3906 +7°285 +19
North-Western Provinces 3845 3291 +5'54 +17
Rajputana . . -« 2347 | - 1844 +5'03 +35
Punjab . . . . 19'89 471 +518 +27
Central India « . . 39'72 40°67 —~0'9§ -2
Central Provinces (North- §1°02 4387 +7'15§ +16

ern Districts),

(2) Rainfall wasin slight to moderate defect in the
west coast districts except Kathiawar.

RAINFALL DURING PERIOD, JUNE 70 SLPTSMEBSR.

ProvINCE OR AREA, -
Acwsh | Nomat | VTR
" L4 ~
Sind . . . . . 3.33 449 -116
Kathiawar . . . . 29°58 28 64 +0'04
Konkan . . . . o855 10612 -~757
Malabar . . . . 8855 16205 ~13'50

(3) Rainfall was in slight defect in the north of the
Peninsula (i.e., in the western districts of the
Central Provinces, Berar and Khandesh).

RAINFALL DURING PERIOD, JUNE TO SEPTSMBRR.
Pxovmci OR AREA. Variation
Percentage
Afé;? Normal. ‘ n::::;l. variatios,
Inches, | Inches, | Inches.
Central Provinces (West) | 3464 3996 -5:32 -13
Berar « o« o+ .* 2740 34'63 ~7'25 ~21
Rombay (Deccan) . 24 61 26'56 -1'9g§ -7

e e

‘H 2
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(#) Rainfall was in moderate to large excess
- over the greater part of the South and Cen.
tral Deccan and’Southern India.

RAINFALL DURING PERIOD, JUNE TO SEPTEMBER.
Arsa, .
" Variation
Ahsar | Nomal [ rom T Fothee
. Inches. Inches, Inches.
Hyderabad (North) . 3999 2871 +11°28 +39
Ditto  (South) . 3519 2378 +11°41 +48
Madras (South Central) . 11°36 12°20 — 084 -7
Ditto East Coast (North) 32°20 25'57 +.663 +26
Ditto  ditto (ditto)a 66°50 47'17 +19'33 +41
Mysore . . . 1853 20'37 — 1'84 -9

(5) Rainfall was normal or in slight defect in
Burma and Assam,

RAINFALL DURING PERIOD, JUNE TO SBPTEMBER.
AREA .
* Variation
Actual, Percent
wog,” | Nommal | drom ) Lccoge
Inches. Inches. Inches.
Arakan , . . . 11602 120°64 — 408 -3
Pegu . . . . 5384 65 86 + 064 + 1
Tenasserim . . . 122°83 137'74 - 563 -1
Bay Islands . . . 4833 6902 ~— 1081 —16
Assam (Brahmaputra) . 52°43 56'12 - 161 -3

It is evident that the combination of an unusually strong
south-east trades circulation and the absence of unfavour-
able conditions in India during the hot weather of April
and May 1893 would account for the following features :—

(7) The unusually early and strong temporary
advances of southerly humid winds in April
and May over the Bay area.

(2) The early permanent establishment of the
monsoon currents over the Indian seas and the
coast districts of India in the beginning of June,

(3) Their rapid extension over the Indian land area
to the limits of the Punjab,

(4¢) The unusual strength and steadiness of the
monsoon currents.

The preceding has furnished some reasons for the
assumption that the south-east trades in the Indian Ocean
were stronger than usual during the monsoon period of
1893. If this be the case, the simplest explanation of the
increased strength would be the prevalence of abnormal
temperature and pressure conditions in the south of the
Indian Ocean (and perhaps the Antarctic Ocean). Accord-
ing to newspaper reports the number of floating icebergs
in the Antarctic Ocean was unusually great in 1893.

It has been frequently pointed out that the initial
advances, temporary or permanent, are in the majority

of cases accompanied with actions which give rise to the
formration of cyclonic storms in the Bay and the Arabian
Sea. 1893 was no exception to this. For example, there
were two well-marked advances of southerly humid winds
in the Bay before the permanent advance. The first
temporary advance in the last week of April originated a
small cyclonic storm, which passed into Burma, The
second, which was a much more powerful advance, initiat-
ed a small but severe cyclone in the north of the Bay in
the fourth week of May. The permanent advance in the
Bay during the second week of June gave rise to a
cyclonic storm of moderate intensity, The permanent
advance in the Arabian Sea in the first week of June was
accompanied by a small cyclonic storm which, however,
did not develop to the same extent that the storms in
the Bay noted above did.

As cyclonic storms occur almost invariably in the Bay
during the early strong advances of humid winds, it may
hence be inferred that the onrush of the powerful humid
current of the south-west monsoon contains within itself,
and independently of external actions or conditions, the
conditions for the origin and development of cyclonic
storms, and the advance of the south-west monsoon in
1893 is a striking illustration of this feature,

Another interesting feature connected with the south-
west monsoon currents in 1893 was the remarkable
absence of cyclonic storms in the Bay between the middle
of June and the end of August. It has been pointed out
that these storms form most frequently during the periods
known as breaks in the rains, The monsoon current

' is by no means a steady current or circulation. The

strength of the winds and the rainfall occasionally go
through large oscillatory changes or fluctuations, Cyclonic
storms in the rains usually form when these oscillatory
changes are large and during that phase of the
oscillatory changes characterized by feeble monsoon
winds and light rainfall in Bengal and Northern India. It
is hence evident that their frequency of occurrence is to
some extent a measure of the unsteadiness and variability
of the strength of the monsoon currents in the Bay and
Northern India. Their remarkable absence in June, July
and August 1893 is hence an additional indication and
confirmation of the unusual strength and steadiness of
the monsoon currents of 18¢3.

The distribution of the south-west monsoon rainfall in
1893 and its variations from the normal were related in the
first place to the strength, extension and steadiness of the
monsoon currents, and in the second place to the larger
variations in their extension (z.e. the area of their pre-
valence in India). Thus, the deficient rainfall in Assam
and Burma (more especially in June and July) was due to
the diversion of the current to a larger extent than usual
from these areas, and its abnormally strong set towards
the Gangetic plain and Punjab. A like explanation holds



ANNUAL SUMMARY, 1893. 583

for the deficient rainfall in the west coast districts where
the monsoon rainfall is, as a rule, in defect when the pre-
cipitation in Upper India is largely in excess. The slight
deficiency in the south and central districts of the Central
Provinces, Berar and Khandesh was owing to the remark-
able absence of cyclonic storms in July and August.

The following gives a summary of the variation data of
the elements of observation for the period 1=

MEAN VARIATION FROM NORMAL DURING SOUTH-WEST
MoNsooN PERIOD, JUNE To OCTOBER 1893, OF
] g : © o | o ;
MeTEOROLOGI- | & 5,164 8 g5 | & |z 2
caL Province.| 2 |.EL5 | E5 | E ¢a |8 |3 =
2 s3|£2 | E 1 ‘s © &
8 s [ ER | 8 ge E 5
b4 L 20 « o =3 -1
a ES | £ . . e €1 L
o g2 Sl o 3 a o | 213
3 4 E| w8 | a3 © 2 ] o g -]
228 |38 2| 2 |25 82
= == = =g = = =
Inches.| °© ° ® | Inches. Inches.
Burma Coast and| ~~‘006 o | +01 o + ‘001 o | 4+11)] —0g'56
Bay Islands.
Burma Inland .| 4001 | —0'7 ! ~0'1 | —0%g ? ? ? +5°'38
Assam . o] +c01y |—1'4|~—06|-—10| —'004 ] +1 o | +10°13
Bengal and | +°008 | ~1'1 0 j—06] —ol2] —1| +07] +5092
Orissa.

Gangetic Plain | +°003 [~—2"2| —0'8 | —1°5] +'005 [ +3 | +0'8| +9'40
and Chota

Upper Sub-| +‘001 | —3'1|—=1'0]| —21] +'017 +5, +0'6| +4%04
Indus Vallay”
ndus Valley and 0 |=—07]—04]—06] +‘01 2 o'l 2
North-West 7 4 T * rrr
Rajputana.
East Rajputana, | 4°005 | =1'7] —1"2]—1°4| 4011 | +4 | +0'5| +2°24
Central [ndia
and Gujarat.
Deccan e 002 | =141 —0'8|~—1't| +%003| +2 +03]| +2'30
West Coast .| —005 { —0'2| 401 |—0'1| —016 | —1 | —0'2 | —1821
South India .| ~‘'004 | —0'9| —0'g | ~—0'7 | —r005 o | +03| —o0%97

The preceding data show that the rainfall was more or
fess in excess in all the meteorological divisions, with the
exception of Lower Burma, the West coast districts and
South India, and, as might be expected from the increased
rainfall, the amount of cloud was in excess, the air was
damper than usual, and temperature (more especiaily the
day temperature) below the normal over the whole of
India with some unimportant exceptions. The most note-
worthy feature was that the mean pressure of the whole
period for the Indian area differed from the normal by only
‘002" and the range of variation between the different
provinces was less- than 02" (7.e., from '006” in Lower
Burma to +°011" in Assam). It is a striking illustration
of the very small seasonal pressure variations, which
accompany very large abnormal features in the rainfall,
temperature and humidity conditions of the period and of
. the effect of the south-west monsoon actions in equalizing
the pressure conditions and smoothing away the pres-
sure irregularities introduced during the preceding hot
weather.

The Retreating South-West Monsoon period
(October to December 1893).~The conditions of
this period were as interesting as those of the three pre-
ceding periods of the year, The progress of the changes

was so far, as can be judged, normal, but the changes and
their effects were more marked than usual.

It may be noted in connection with the problems which
the massive meteorological changes in Iadia offer for con-
sideration, that they indicate the necessity fora more care-
ful analysis of the relation between changes of pressure
and the other elements of meteorological observation
than has yet been made. Relations more or less exact,
stated as mathematical formule, have undoubtedly been
obtained, but they merely state the relations between
the pressure gradients and the velocity of the air motion
under given conditions. The time element has been
ignored {on account of its difficulty), and the progress
of the changes of pressure with time in their relation to
the other meteorological changes affecting pressure has
not yet been expressed in mathematical form.

{n the absence of such knowledge, statement of time
changes is necessarily either empirical or speculative.

In one class, at least, of meteorological phenomena, z/z.,
cyclonic storms, the changes in progress are mainly due to
changes and actions in the atmosphere over the area of
observation. In other cases the changes in and over a
given area are due chiefly to meteorological actions in pro-
gress outside of that area, and it is hence necessary to study
the meteorvlogical conditions of neighbouring and distant
regions, in order to ascertain how far they explain
changes in any given area, more especially when the con-
sideration of the observations in that area fail to disclose
an adequate cause for the observed changes, as it is evi-
dently possible they may depend upon external changes
and actions.

It has, for example, been pointed out in the annual
reviews and reports of the department that the establish-
ment of the monsoon in India is preceded for some time
by a rapid increase of temperature and fall of pressure in
Northern India, and that this is a necessary antecedent,
but is not the predominant factor determining either the
time or character of the advance of the great monsoon
currents over the Indian seas into India. The establish-
ment is, as a matter of fact, not directly related to the dura-
tion or intensity of the hot weather temperature and pres-
sure conditions in Northern India in April and May. The
so-called furnace theory may explain the fall of pressure
in Northern India in these months, but does not adequately
explain the peculiar character of the massive advance of
the monsoon currents from the equatorial region towards
India and the very varying features of the establishment of
the south-west monsoon in India, It is certain that con.
ditions and actions in the equatorial belt and the south-
east trades region of the Indian Ocean are at least as-
important as the conditions in India, and it is probable
that they may be probably the chief factors.

The following paragraphs give reasons for the infer-
ence that atmospheric conditions and actions external to
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India are the chief factors in -determining the time and
character of the retteat of the south-west monso on current,
The withdrawal of the monsoon humid currents from
North-Western Indla is usually a comparatively rapid
process. It accompanies a considerable increase of press
sure in countries to the north-west of India, including Af.
ghanistan, Baluchistan and Persia. This change extends
from the north-west frontier of India across the Punjab
and Sind, and may be described as the advance of a
high pressure wave into Rajputana and the Central India
plateau. An important effect of the advance of this high
pressure wave is to change the mean position of the south-
west monsoon trough of low pressure which, instead of
running in a nearly straight direction from Orissa to Upper
Sind, curves in the Central Provinces or Central India into
the North-Western Provinces or Bihar. Associated with
this change is the tendency for cyclonic storms in Septem-
ber to advance for some distance in a west-north-westerly
direction across Orissa and the head of the Peninsula, and
then to recurve and pass northwards into the South-East
Punjab, the North-Western Provinces or Bihar. The
continued advance of the high or increasing pressure area
south-eastwards tends to displace the trough towards
Bengal, and hence in the beginning of October it is
frequently represented by a very shallow low pressure
area lying over Bengal or Burma or the north of the Bay.
Barma and Bengal usually continue to receive moderate
rain during the last half of September and the beginning
of QOctober, and it is probably mainly due to these changes
in the extension of the Bay current that September is the
month of heaviest rainfall at many stations in Central
and Upper Burma. A rapid increase of pressure, however,
apparently commences in South-Western China in ‘the
beginning or middle of October, and extends southwards
as a ‘wave of high pressure, This causes a second large and
important displacement of the low pressure area or trough
and of the extension of the monsoon current in the Bay.
The trough of low pressure (or its representative, at this
time, the very shallow depression in the Bay) shifts in posi.
tion and passes southwards and westwards across the Bay,
and then extends across the centre of the Bay towards the
Madras coast. The direction of its axis or longest diameter,
which tends to run north and south in the beginuing of
October, usually lies after that change in an east and west
directioa across the Bay. At the same time the humid
monsoon current is diverted towards the Madras coast and
initiates the so-called nortk-east monsoon rains. The low
pressure area or trough varies in position and also in depth
during the next two mdaths, but tends to be displaced
southwards and to pass out of the Bay area.and be absorbed
into the equatorial permanent low pressare belt. That
change usually occurs in the third or fourth week of De-~
cember, but sometimes takes place as early as the second
or third week of November. It marks the termination of the.
retreating south-west monsoon rains in Southern India.

]

The character, intensity and duration of the retreating
south-west monsoon rains in the Peninsula hence appear
to be largely dependent upon the intensity of two high
pressure waves. The first in time advances across the
north-west frontier in the middle or end of September,
and the other across the north-east frontier and
Burma during the first and second weeks of
October. (The advance of a high pressure wave is
necessarily associated with certain well-defned conditions
and changes of temperature, humidity and air motion
which need not be further referred to at present.)
When the Persian and Upper India high pressure wave
is much stronger than usual and advances into the Deccan
earlier than usual, it diverts the low pressure area and
the monsoon current away from that area, and hence
gives rise to a partial or complete failure of the retreating
south-west monsoon rains in the Deccan and North
Madras. If, on the other hand, the South China and Burma
wave of high pressure sets in earlier and is more intense,
and hence advances more rapidly southwards than usual,
it displaces the humid south-west monsoon current from
the Bay earlier than usual, and true north-east monsoon
winds extend over the whole Bay in the month of Novem-
ber or early in Decmeber.

The progression of changes accompanying the retreat
of the south-west monsoon in 1893 was in marked agree-
ment with the above,

It withirew from North-Western India in the fourth
week of September after the second storm of that month,
That storm marched west-north-westwards from the
Orissa coast to Mount Aba and then recurved to north
and broke up at the foot of the hills in the South-East
Panjab. A stormin the last week of the month advanced
by a curved path from the Orissa coast through the
Sambalpur district to the western districts of North Bihar.
As these two storms advanced along the trough of low
pressure, their paths illustrate very clearly the change
which occurred in its position during the last fortnight

of September.

‘In the beginning of October a very shallow depression
lay over East Bengal, Burma and the north-east of the
Bay. It slowly shifted its position southwards until the
oth. Durring this period, and for some days afterwards

" Burma received steady, moderate and favourable rain.

Pressure began to rise in Burma relatively to the Indian
area, and the depression was displaced westwards across
the Bay. It did not develop into a cyclonic storm during
its transfer across the Bay. It lay off the Coromandel
coast on the 1oth, and determined a heavy burst of rain
for some days to the north and centre of the Peninsula.
During this period the depression extended westwards
into the North Deccan, and (as occasionally happens in
Bengal during the south-west monsoon when strong
humid winds are blowing into that area) the very shallow
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depression in the Deccan intensified, and the cyclonic
storm thus formed marched northwards into Oudh where it
broke up. The local and temporary increase of  pressure
in the Peninsula which followed the breaking up of this
storm, modified the pressure conditions considerably,
and the axis of the belt of low pressure again ran north
and south along the east or centre of the Bay. The
humid current was stronger than usual and gave rise
during the remainder of the month of October to two
storms which advanced northwards, the first to East
Bengal and Silchar, and the second (following, as usual
when two storms occur in the Bay in rapid suecession, a
more southerly or easterly track) advanced to the South
Arakan coast and Central Burma.

The large increase of pressure in Bengal and Burma
relative to the Peninsula, which accompanied and followed
the filling up of these two storms, gave approximately
normal pressure conditions in the Bay and the Peninsula in
November. A series of depressions, varying very greatly
in intensity, formed in the centre and south-west of the
Bay during that month. All of these depressions advanced
to the Madras coast districts and determined excessively
heavy rain to nearly the whole of Madras and the Deccan,

and moderately heavy rain to Mysore.
The most remarkable feature of the month of November

on the whole was the frequent extension of the humid"

current over the whole of the Peninsula, including Berar
and the Central Provinces, and in consequence the Central
Provinces and Hyderabad received abnormally heavy
rain in the month,

Meanwhile pressure was increasing locally in Burma
and Assam, and unusually cool and strong northerly winds
prevailed in that area. This high pressure wave extended
its influence rapidly over the Bay in the last week of
November and first week of December, and displaced the
humid winds southwards across the entrance to the Bay.
Hence, true north-east monsoon winds prevailed over the
whole of the Bay and the entrance to the Bay as far south
as Lat. 4°N. from the first week of December to the end
of the month. A narrow belt along the South Coromandel
coast received occasional showers, but these were re-
ceived during the periods when the north-east winds in
the centre and south of the Bay were, fram one action or
another, blowing most strongly, This local rain was
hence due to intensified north-east monsoon winds, The
peculiar pressure conditions in Burma in November
1893 were similar to those which obtained in November
1892, and in both cases they were followed by the
prematurely early withdrawal of humid winds from the
Bay and the establishment of true north-east monsoon
winds in the sauth of the Bay and the Madras Presidency,
and hence by an almost complete absence of rain in
Southern India in December except in a narrow belt along
the South Coromandel coast and in East Ceylon.

The following table giving the pressure for anomalies
of the eleven meteorological provinces in India for the
months of October, November and December, illustrates
the more important prssure conditios of the period :—

o =]

PRressurr ANOMALY,

MizTROROLOGICAL PROVINGE,
Septem- ! Octo- Novem- | Lecem-
ber, ber, ber, ber,
" L) L4 "
Burma Coast and Bay lIslands «f —'00t| —'004 | +'018| 4011
Burma Inland . . . «|] —t002] +'013 | +'026 ?
Assam . o . «f +010f +°006 | +029| +-036
Bengal and Orissa . . .| =012 | —‘003 | +-019 | +‘'Coy
Gangetic plain and Chota Nagpur [ w=013 ) ~'00§ | + 007 | «'006
Upper Sub-Himalayas , . .} =002 ]| ~003 | + 01§ ]| —006
Indus Valley and North-West Raj- | — 008 | +'004 | + 005 | — 027
putans,
East Rajputans, Central India and{ —o002 | +'008 | ~'007 | =00
Gujarat. .
Deccan . . . . «}] 4003} ~‘00t | —*008 | + 004
West Coast . . . .} +'017 | +002 | ~'030 | <+°00t
South India . . o 014 | =007 | =021 | +'003

Pressure was in slight defect in the Indian area in
October and in moderate to largish excess in November
and December, These general variations, however, extend
over a much larger area than India, and probably include
the greater part of Southern and Central Asia and the
northern balf of the Indian Ocean, including the Bay of
Bengal and Arabian sea,and have little to do with the local
weather conditions in India. The pressure anomalies in the
preceding table show that there was a very slight local
excess of pressure in North-Western India and Baluchistan
in October or the high pressure wave was of normal
character. Pressure anomalies were throughout negative
over the whole of the Peninsula during the months of Oc-
tober and November, and hence there was a slightly feebler
tendency than usual for the high pressure wave to
advance across Central India into the Deccan. Hence, so
far as the high pressure conditions in North-Western
India were concerned, they had slightly less influence
than usual in the Peninsule, and conditions were conse.
quently favourable for early and normal or abundant re-
treating south-west monsoon rains in Madras, The data
also show that there was an abnormal and local excess of
pressure in Assam and Burma in November, and that the
high pressure conditions in that area intensified and
extended across the Andamans and over the Bay in the
beginning of December. The extension of these high
pressure conditions south.westwards from Burma was
hence apparently the most important factor in determining
the early establishment of true north-east monsoon winds
over the whole Bayarea in the beginning of December and
the early termination of the retreating south-west mon-
soon rains in that month in Southern India.

In the preceding remarks have been described the chief
features of the meteorology of the retreating south-west
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monsoon period and the relations between these features
and the conditions in Southern Asia which appear to
determine these features. :

The following gives variation data of ten meteorologi-
cal provinces for the period November and December

1893:— .
VARIATION FROM NORMAL DURING THE PERIOD
NovEMBER AND DECEMBER 1893 OF
. v © . FSE
MEeTgoRoLO- | & g s E s | 8z ;g' A
GICAL 2 E5 | E5 | 2% 2 g - ¥
PROVINCE. o i 29 & 5 2 {g_o.
o E G g5 - = © 2 g 31:,"3
s | §E | 55| 52| § | § lfgeE
g 1 Z2 g 8s ) S5 8 e |23
= = = =g = =z >
Burma Coast " ° ° » Inches.
and Bay Is-
lands . o] 4040 —16} —2'6 —*076 -5 —0'6 | —4°46
Assam . .| #t0b7 | =12 | —1'3 | ~'023 ~—3 =10 | =083
Bengal and
Orissa .| +°047| —o0'4 | +07 o -2 +0'2 | —0°'g0
Gangetic Plain
and Chota
Nagpur .1 4035 —0'Q +2°1 + 042 +3 +0'q | —0"16
Upper Sub-Hi-
malayas . +'039] —I1°I +1'7 | 4020 +5 +08 | —o0'37
Indus ~ Valley
and - North-
West Rajpu-
tana . . +°023 +0°'5 +1'7 —'Q02 -3 +0'g +0'22
East Rajputa-
na, Central
India and
Gujarat el 40028} ~1%0| +3'2 +°057 +9 +12 | 4127
Deccan . .| +'032] —o0'4| +2°6 +°059 ‘49 +0'8 +0°46
West Coast .| +020| +o09} +06 | —023 —4 +06 +0°54
South India .| +-025 —0'g | ~o0°'2 +'019 +3 +o0°5 +4°89

The chief features of the period were as follows :—

1st.~—General excess of pressure, greatest in amount
in Burma and Assam and least in the Penin-
sula and Upper India,

2nd,—~Increased amount of cloud over the whole of
the Indian area except Assam and Burma.

jrd.—Increased humidity over nearly the whole
Indian area, with the exception of Assam and
Burma, where both the absolute and relative
humidities were below the normal to a mode-
rate extent.

gth—Increased rainfall over North-Western India
and the Peninsula. The only area in which
there was a considerable deficiency was
Burma, where the rainfall of November was
considerably below the normal,

5th.—Temperature was in slight to moderate excess
(due to considerably increased night temper-
ature) over the whole area except Burma and
Assam, where both the day and night tem-
peratures were in slight to moderate defect.

It is evident that these abnormal features are directly

related to~— .
1st.—~The prevalence of stronger humid currents in

the Bay during the months of October and
November than usual,

pr e ey

2nd.—~The establishment of strongly marked anticy.
clonic or high pressure conditions in Burma
and Assam in November,

The first feature was the continuation of the most
important feature of the previous south-west monsoon
period. The south-west monsoon currents, more especially

.the Bay current, had been throughout unusually strong and

steady and had given more abundant rain than usual, and
these features were hence persistent during the period
of its retreat from Northern India and the Bay area,

The abnormal conditions established in Burma and
Assam were apparently the extension of conditions in the
large plateau area to the north. Similar conditions pre.-
vailed in the corresponding period of 1892, The following
gives a comparison of the antecedent conditions in Burma
and Assam during the two years :~

. : AssaMm.
1892, 1893,
VaRIATION PROM
NORMAL OF Sept
August, ege‘:“"' October, | August. Sell)’c‘:'"' October,

“Mean monthly| +°:031 ] =020 —~‘021 | +-010| —‘012 ~*005

pressure.
Mean daily tem-| ~ 12| + 11| — 06| — 10| - o5 — 0¢

perature, .
Mean humidity .| + 2| - 2 [ + 2} - 2] + 2
Mean cloud | + 05| —02| = 05| + 01| —06| + o2
Average actual | +776 1 —r142 | +219| +349 | ~58;s +1°97

rainfail.

BuRMA.

1892, 1893.

VARIATION YROM
NORMAL OF Acngust, bebpetrem~ October, | August, Se%tem- October,
L er,

Mean monthly | +'021 | —016 [ w01y | ~'014| —'023| =012
pressure,

Mean daily tem-| + 03} — o5 | — 04) +04) — 06| —
perature,

Mean bumidity .} = 3} — 1| - 31| = | + 3| +

Mean cloud of ¥ 02| + 08| —02| + 06 + 12| +

Average actual| ~643 | +081 | +026| —047 | +209
rainiall, .
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ASSAM.
1893, 1893,
v 3 .
ARIATION FROM NORMAL OF Novem- Decem- Novem. Decem-
ber, ber, ber, ber,
Mean monthly pressure. . .| ~%039] +030 | +°068] +°06s
Mean daily temperature ~o07]| ~o0§ [ - 24
Mean humidity . . . R o + 2f - 3
Mean cloud ~08| ~o02| + 01| ~ 20
Average actual ramfall +120| ~019| ~040]| =043
BurMma.
¢ 1892. 1893.
VARIATION FROM NORMAL OF Novems Decem- Novem- Decem-
ber, ber, ber, ber,
Mean monthly pressure. . .| —035] +045| +'058| +-040
Mean daily temperature . . o ~ 24| — 09| — 3§
Mean humidity . . . . o] - 5] - 2| - 6
Mean cloud + 04| = 07| - 11| - 10
Average actual ramfall —~160| =036 ] —268| =031

The preceding data hence show fully the character of
the important changes in progress in Assam and Burma
in November and their influence on the meteorology of
Southern India in December.

They indicate that north-east winds set in over the
Eastern Peninsula and the Andaman Sea in the latter
half of November. The south-west winds in the south of
the Bay gave way rapidly in the first week of December
and north-east monsoon winds were established over the
whole of the Bay before the end of that week.

The indications in Burma during November of the exist-
ence of an abnormally cool and dry north-east air current
were excessive pressure, great dryness of the air, deficient

rainfall and temperature (more especially the night tem-
perature) largely below the normal. The reduction of
humidity and temperature was on the whole most marked
in Lower Burma in November. These features extended
westwards to the Andaman Islands, as represented by
Port Blair, and to Southern India in December.

As stated in the annual reviev: for 1892, the simplest
and most satisfactory explanation of the origin of these
conditions appears to be that there was a stronger flow
of land winds down the river valleys of Burma and Siam,
and probably also of Assam, due to causes in operation
in Central Asia (China and Thibet), the character of which
can only be surmised in the absence of all information
relating to that area.

The temperature, cloud, humidity and other conditions
in India of the retreating south-west monsoon period were
hence largely determined by the strongly marked north-
east monsoon conditions in Burma and North-Eastern India.
The conditions at the end of the year in India were in no
way remarkable, There wasa slight to moderate local de-
ficiency of pressure In North-Western and Central India
and a slight deficiency at the western Himalayas hill
stations relative to the neighbouring plain stations, but the
amounts were small and only significant wken taken into
consideration in connection with the character of the pre-
ceding south-west monsoon.

Weather was unusually fine in Northern India during the
last months of the year ; but there was very slight indica-
tion that the cold weather would be more disturbed than
usual in Upper India. These indications will, however,
be dealt with in the annual summary for 1894. The
following table gives a tabular summary of the chief
features of the meteorological data of the year 1893 for
the eleven meteorological provinces of India :—

Bar, Variation | Variation| Mean |Variation| Mean | Absolute | Mean Variation
PROVINCE, variation | Mean from Mean from [daiiy tem-| from daily range | monthly | Rajngan, | Normal from
from MAXIMUM.) porma), (MiRimum.l oema) perature, | normal, range. during absolute rainfall, normal.
normal, year. range,
Y ° ° ° ° ° ° ° ° ° Inches. | Inches.| Inches

Burma Coast and Bay Islands ,] --o03 | 866 —10! 723 —0'7 79'6 —~0'8 141 39'7 220 13603 | 13688 | =086
Burma Inland . . .| +w012| 888 -1'7 | 684 —o08| 787 ~13 204 61°2 31'4 5546 5491 | +688
Assam . . +'015 819 —18| 662 -0’3 744 —-1°0 163 56'4 27'5 107°48 | 10150 | +5¢8
Bepgal and Onssa . +°009 838 —2'5 69°'1 —0'5 768 - 16 15'1 55'0 26'8 8909 7056 | + 1887
Gangehc plain and Chota Nag- +'007 850 —32 66°1 —-0'6 75's ~1'9 18'9 668 321 5836 4483 | +13'53
Upper Sub-Himalayas . +°007 831 -4t 618 —0'7 72'4 —24 211 73'4 36°1 4806 3880 | +926
Indus Valley and North- Western o 898 ~15( 641 +0'1 766 —-07 | 252 789 410 1586 936 | +548

Rajputana, ) .
EasthRa]putana, Central India| +‘006 87'9 —-2' 66°3 —0'5 77'1 —-1'5 216 686 351 34'46 3227 | +487

and Gujarat.
Deccan - R . . .| +-004 876 —2'5 66's —0'6 771 —1'6 21'2 61°2 332 49'03 4042 | +7°57
West Coast  « . . o] —T004 85’5 —-0'4 736 -~0's 796 —~0'3 12'0 20'9 19'1 0385 | 111°02 | ~%2'33
South India . . ] —*004 883 —0'g 71°3 o 79'8 —0'5 17°0 44’4 264 4689 4372 | +542
Mean of whole India from| + ‘004 862 —2'0 678 ~-0'4 771 —-1'2 184 578 | , 301 66'g4 | 6221 | +588

Table 1.
Mean of whole India from| +°oox 658 —24 67°4 —-08 757 —-12 184 57'3

Table I1.

The preceding data established that on the average of excess. The excess averaged g*07 inches for the whole of

the whole year pressure was practically normal and that
temperature was in considerable defect. The deficiency
averaged 1°33 for the while of India and is the greatest
annual deficiency recorded during the past 20 years.

The year was more humid and cloudy than usual in all
divisions and the rainfall more or less considerably in

India and Burma and is the largest recorded during the
past 30 years. It was greatest in Bengal, Bihar, the
North-Western Provinces, the Punjab, Rajputana, the
Central Provinces and Hyderabad.

The year was hence, from a meteorologlcal point of
view, the most remarkable during the past 30 years.



EXPLANATION OF PLATES.

PLATE 1,—A chart of India showing the 11 meteorological provinces ?.nd 51 districts of India.

PLATE 1L.—A chart of India showing the variation of the rainfall of the months of January
and February 1893 from the normal, This chart and the three following charts have been prepared
to illustrate the data given in Table XIV. These charts are drawn up in the same manner as the
rainfall chart (Plate V) in the Monthly Weather Reviews of the year 1893.

PLATE 11L.—A chart of India showing the variation of the rainfall of the month of March to
May 1893 from the normal. ,

PLATE 1V.—A chart of India showing the variation of the rainfall of the months of June to
October 1893 from the normal.

PLATE V.—A chart of India showing the variation of the rainfall of the months of November
and December 1893 from the normal.

PLATE VI.—Chart showing the tracks of the more important cyclonic storms of 1893 in the

Indian area during the south-west monsoon, a brief summary of which is given on pages 540-543.
.
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Explanation.

The pname of the districts con beat onee ascertamed by referring o the followme hist 1o the

* wwber ziven near the night band bonndaey of cacho distict 1 sned] slantiog igares,

S
b Penusserim [ Wwha (Soeths 270 Punjah (West 10, Gujirat
2 Lower Burma 15, Do [(Northy )< Muadnbar 41 Noathinwar
3. Central do. 1. North Western Proviness Fast) 29 Muddras (3outh Central) 42 Nind
1. Upper  do. 17 Oudh "Sewth; 30, Coorw 15, Crentral fndia (Easty
> Arakan 15, Do (Norty) 51 Mysore 44, Rajputina (Bast) Centeal Indig
G Eastern Bengal 19, North Western Provinees (Centraly |32, Konkan CWoeags
Y. Assam (Surma) 20. Do o, ‘Weat 35 Bowmiayv Deccan 45, Rajputana (West)
5. Do, (Bw ahmaputra; 21 Do, do Submontiney |3t Hyderabad (North) 46.  Eust Coust (North)
9. Deltaie Bengal 22 Punjat (Sonth) 3. Khandeish 46(a). Do do. ()
10 Centrul  do. 23. Do, (Central) 3. Berar 47, Hyderalmd (South)
1L North  do. 24, Do, (Submontane’ 37, Central Provinces (West) 45, Muadras (Uentral)
12, Orissa 25, Do, Hall Districts) 3K, Do. (Uentral) 49. East Coast (Uentral)
17 Chota Nagpore 26, Do (North West) 3Y. Do, (East) 50. East Coust (South)
51. Madras {South)
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Explanation.
L}

The Chart gives the variations of the rainfall of the month (to tenths of an’ inch) from the normal over the wholc ot Indi and
Burma with the exception of Upper Burma, for which rainfall data have not been obtained for a sufficient number of years 1o furmsh
reliable and useful means. The country is divided ito 51 areas, over each of which the meteorological conditions are farly wmiform,
and the staple crops similar in character; and the means (both actual and normal for the month) have been calculated, and the numbers
given in the centre of each division (usually with a + or - sign attached; give the differenie between the actual and normal mean
rainfall of the district of the month. A plus sign indicates that the rainfall was in excess, and a negative sign that it was in defeet by
the amounts indicated by the numbers to which the signs are attached. The name of the districts can be at once ascertained by veferring

4iu the following list to the number given near the right haund boundary of each district in small slanting figures. :

I, Tenasserim 15. Behar (North) : 29 Madras (South Central) 43. Central India (East)
2. Lower Burme i 16, North Western Provinces (East) 30.  Coorg . 43) Do do. (a
Central  do. 17.° Oudh (South) . Bl Mysove : 44, Rajputenie (Kasty Contral Indin
Uppér do. . 18. Do. {North) 82. Konkan ’ . (Went) .
Arakan . i 19. North Western Provinces {Central) {33 Bowbay Deccan 46, Rajputanm (West)
Eastern Bengal 20. Do. do {West) 34. Hvderabad (North) . 46, Fast Cuast (North) . .
Assam (Surma) {21, Do. do. {Submontane) [35. Khandeish 45(1). Do. do. (a)
Do (Heuhmaputra) 22. Punjab (South). 36. Berar . 47. Hyderabad (South)
Deltaic Bengal 23. Do.  (Central) " 187. Central Provinces (West) 45. ' Mudras (Central)
Central do. 24. Do.  (Submontane) 38, Do, . (Central) 49. . FEast Coast (Central)
North do. 25. Do, (Hill Districts) 39. Do, (Bast) 50. Kast Coust (South)
. Orissa 26. Do.  (North West) 40. Gu‘]amt ' 51. Madras (South)
.+ Chota Nagpore 27. Do. (West) . _ 41, Kathiawar ‘ , ‘ .
- Behar (Bouth) 28, Malabar . 42. Sind L .o
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Explanation.

.o

The Chart gives the variations of the vainfall of the month to tenths of an meh: from the normal over the whole of India wnd

Burma with the exeeption of Upper Burma. tor wineh ramfall data bave not been obtained for a sufficient number of vears to  furnish

rehiable and useful means.

The conntry s divided inte D1 areas, over cach of which the meteorological conditions are fairly aniform,

and the staple crops similar 1 chavacter . and the means thoth aetwal and normal for the month) have been calenlated, and the numbers
given in the eentre of each division (usnally wigh a 4+ or - sign attached; give the difference hetween the actual and normal meaw

rainfall of the district of the month,

the amounts indicated by the nmbers to which the signs ave attached.  The name of the distriets can be at once ascertained by rveterrng

in the following list to the number given near the vight hand boundary of each district iu small slanting fignres.

A plus sign indicates that the ramfall was in exeess, and a negative sign that 1t was w defeet by

L Tenasserim

2. Lower Burma
3. Centrul do.

4. Upper  do

5. Arakan

6. Eastern Bengal
7. Assumn (Surmi
8 Do (Brnhmapntra)
9. beltaic Bengal
10, Central  do.
1. North  do.
12, Orissa

13. Chota Nagpore
14, Behar South)

Behar  Northy
North Wostern Provinees ‘Fust)
Ouwdb South;
Do (North)
North Western Provinces (Central)
Do. do. {West)
Do. do (Subrwontane)
Pungab (South)
Do, (Central)
Do, (Snbunmtane)
DRI Districts)
Do iNorth West)
Do, (West)
Malabar

29
30

a3t

32,

Mivdvies (Sonth Centeal) 13,

Coory 13%

Mysore

Konkan

Bombay Decrun 45

Hyderabad (Noxth) 46,

Khundeish 1fi(a:

Berar 47,

Central Provinees (Waest) 48
o, {Centraul) 49,
Do, (ast) 51}

Gujarat 51,

Kathiawar

Sind

Central India {Kast)
Do do.

West:
Rajputana (West)
Fast Coast (North)

Do, do. (a)
Hydevabad (S8outh)
Madras (Central)
Kast Coust (Central)
East Const (South)
Mudres (South)

'

{a)
14, Bajputana  Kast. Centeal Indis

et

it
A




¥

dia Weather Review, 1893. Plate 1V,

CHART \

OF THE MONTE OF JUNE te OCT. 1893
FROM THE NORMAL.

,-'/ P R ‘ . oF 4
0 N ‘ INDIA : B
| +7-§$§ % SHEWING THE VARTATION OF THE RAINFALL | s !

|
]
i

Seate Vineh o 250 Mije s
TN wn A

»

E R
i
+5-9 33’ A f
50 o fE M
roRt g .
| BAL FRovinees ¢ .
e 20

Fond Q.0 39

Explanation.

The Chart gives the variations of the rainfall of the month o tenths of wan ineli) from the normal over ti:e whole of India and

Burma with the exception of Upper Barma. for which rainfall data have vot been obtained for a sufficient number of years to  furnish
reliable and useful means.  The country is divided into 51 ireas, over cach of which the meteorologieal conditions are fairly uniforny,
and the staple crops similar in character; and the means (hoth actual and norual for the month) have been caleulated, and the numbers

given in the centre of each division (usually with a + or - sign attached. give the difference between the actual and normal mean

rainfall of the district of the month. A plus sign indicates thar the vafall was i exeess, and o negative wign that it was in defect by
the amounts indicated by the numbers to whieh the signs are attached  The vame of the districts can be ay once sscertained by referring

in the following list to the number given near the right hand houndary of esch district in snall JJauting tigures.

1. Tenasserim 15 Behar {(North) 20 Madras (Seuth Central) 42 3ontal Indi (East)
2, Lower Burmsa T6  North Western Provinces [Icast) o Coerg 1. De. do. {n)
8, Central do. 17, Oudh (South) 31, Myscre +1. Hopaans (East) Coentral India
¢ Uprer do. .. Do, (North) 52, Konkan : "Westh
5. Arakan 19, North Western Provinces (Central 3. Bombay Decean 45, Huyputana (West)
6. Fastern Bengal 220 Do do. {West 3+.  Hyderabad (North) 4t Fast Coust (Noath)
7. Assam (Surmna) 21, D, do {(Subniontaue:  [35. Khandeish 464, Do do. (&)
8. " Do. (Brahmaputra) 22, Punjab (South) * 36. Berar 47, Hydernbad (South)
9. Deltaic Bengul 23. Do, (Central) 37.  Central Provinces +West: 48 Madras (¢ entral)
10. Central do. 2. Do, (Submontane) 38. Do, Central’ 19.  East Couxt (Central)
11. North  do. 23. Do, (Hill Districts) 39 Do, (Eaist) 5. Kust Coust (South)
12. Orissa 26. Do. (North West) 40. © Gajarat 5! Madras (Sonth)
18. Chota Nugpore Co2T. Do. (Went) . 41. Kathiawar
1¢. Bebar (Bouth) |28. Malabar 42, Sind
‘ . ANG., o L, almata.

B85 o B8, W, Lo oo ie o e £ .o
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The Chart rives the variztions of the ralafeil of <he meath e =0 o anomeh’ feom the moemal over the whole of Irdia and

Buima with the oxeeptinn of Uprer Buiia, for which vainfuil ants Lave -1 heen obnained for a sutherent monber of vears to furnish
reliabie wnd aseful means.  The conntey is divided 1t 51 areas, over cach of whieh the meteorological conditions are zuii'ly uriform,
and the \'t:q'.lv erops similar in elaracter ; and the mesns (hoth ootunt and normal tor the menth) have been caleulared, sud the numbers
given 1o the wentre of each division (wsoally witio & 4+ v~ signoartacned) ene the differencs between the actual sad normal meau
rainfall of the distiset of the month. A plis sign wudeates that the oo was an eXeess anc a negative < that 1t was o defect by

the amounts inoneared by the numbers = whieh the signs 2o atiackiee 00 aoe of the ezt an be L saoe seertatued by aetvrning
in the followwny Lot to the nimuber given near te nigl ¢ Land boundary of 2ack district i sl slevtny figeres,
r‘* S T T To—— - £ - e ne e st -
v Teams e e A Lo {aarthay el Cooavas 1Soutu Centraly 43, Cruooas froaa (Fast)
2. Lower Huorw 1o Nuthe Wostern Provine « ibast T g 43(). Do, g, (a3
3. Central o 19 hudh 8ok BRI R 44, Hujpuinnzn - Kast Contuat Tnaie
i Upper b Dy (Nl 3 Konkan West»
5. Arakan 9. Norih Western Proviaces (Centead 350 Bondbay Deceun 45 Layputana (Westi
6.  Enstern Liongal 20. Do, do TWest 34 HyitawuwitNorth! 15, Eust Coast (North
P Awsam  Suron) 21 Fro. do Bulaeatene: {35 Kiandesn 16(a). Do A 1l .
5. Do, (Buahwaputra, 22 Pungab (South) 36, Dera ’ 7 Hyderauud (S an)
9. Deltaic Rengal 23. Do (Central) 7. Uentral Proviices (Westi 18 luoras {Central o
10. Central do 24, Do,  (Submontiane) 3%, T, (Centralj s Last Coust (Centyni) .
1L, North  do 25, Do (Hill Distrvicts, 39. e, (East) ¢+ East Coast (Sonthy
12, Orissa 26 Do (North West: 40, Gujarat - 1. Madras (South)
13, Chota Nagpore 27, o {West, 41, Kathiawar .
i1, Behar (Sowi 28 Malabar 42, Sind

“Lathn i O Csloutie.
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ANNUAL SUMMARY, 1893.

Table

range
ear,

Absolute
during y

8
~3
B |
o

25'0
208
5111
480
400
52'6
49
452
237
414

612
612
641
601
608
598
6172

564
587
577
528

550

46'6
366
527
522
60°7
499
50°7
545
54
58'1
514
491
62'5

y
ge.

Mean wmonthi
absolute ran,

166
149

2610
244
281
250
%7
152
230

a4
31
a7
%73
320
27
3372

275
‘ 296
218
251

28

243

255
29
279
251
260
259
251
275
249
232
29'9

590
Abstract of Observations taken at 8 4.y,
Eg PRESSURE, 8 A.M., IN INCHES, TEMPRRATURE OF AIR.
TE ; “o0g g @ : . o ey el LelEd &3
METEOROLOGICAL EE ;%?'35 E ‘;géi gg %g gﬁ' gg- : ,g “gi g §§ gg‘ E‘? g% g;g égg
TBemer | TS SE0| BE (Bemre R |z | 2k PR Syl d |55 g lsn % s | Bt ets
' 5% |Eec| 5% |szeiy|So5|ERy| Bf |skellsl |90 |gR|EE | aE |Gl Sacfins
5@ 288 4 £333'9 TES BE) 45 [2EEiZF° =% )88 28 | J¢ ZE|s8 g“é T
I.—Burma Ooast gnd Bay Islands. -003 .. RO T T 866|~10 725|—07/796|-08/ 141] ... | .
Bay Ispanns , Port Blair R 61 | 29837 P 29929 | 30°015 | 29589 | 426 | ‘196, 800 863 P | 768 P | 8LE| ? 95| 937 685
Camorta . . .| p | 29903 P ? 30052 | 20716 | 339 | (159 (| 804 [ 85°1| P |73 P [80°7( P | 88| 897 689
TenasseRIM o, | Mergnd . . 096 | 29841 P 29°870 | 30003 | 29'690 ‘313 | ‘163 || 78'0 | 868 ? P 7 ? ? ? ] B6 ) 485
Tavoy . . .| 96 {29916] P 29873 | 30°101 | 29765 | 336 | 1165 756 869 ¢ legg| P |783| P} 173 957|477
Moulmein ., .| 04 {20930 | —002| 29'863 | 30°049 | 29620 | 429 | 192 || 755 ) 8761 04| 719y 0 | 798| -02] 157 | 98¢ | 584
Toungoo . ., .| 181 | 20792 | +'003 | 29848 | 20°B87 | 29499 | 488 | '208 || 73'8 | 888 | 13| 97 [ -0°67 793 | ~10| 191 |1037] 511
Lowse Busma .| Rangeon . . .| 41 {29870 | —008 | 20849 | 30099 | 29570 | 529 | ‘a5 || 70 | 88'3 | -09| 7109 | —0'9| 80'1|~0'9| 164 |1021] 56°2
Bassein , , . 27 | 29'886 | —*001 99+850 | 30°121 | 29°630 ‘491 | 914 | 752 | 875 (—0'3| 7009 | -0'9] 792 | 06| 16'6 | 1002, 55'0
Diamond Island . 41 | 29869 | —007 | 29845 30°090 | 29607 | ‘483 | .07 )i 787 | 838 | —~18| 751 | 0 | 795)-1'0 87901 66
ARAKAN o -lAkyad ., .| op | 208i5| —'005| 20838 | 30138 | 29543 | 595 | 236 || 740 | 85°0 [ ~11} 706 | ~1'5| 77'8 | -13| 144 | 836 492
II.—Burma Inland. . |+0120 . . 88817684 [—08787|-13 204] ... | ...
CentraL Burma [ Thayetmyo . .| 134 | 29767 | +°012 | 29834 | 30°081 | 29520 | 561 | «;i8 || 75°4 | 89°9 | —17| v8'7 | 08| 793 | ~1'3]) 21'2 | 106°6 | 45%
Minbut . . ,| p 29743 | ? ? 307028 | 29448 | 580 | -go4|| 776 925] P [q1a| P | 820] P i 21111001 450
Yamethin* , | 29224 ? ? 29465 | 28908 | 471 | egop |l Tr0 | 923 P {m1a| P (8I'F{ P 199 1081 480
Urrer Burma Mandalay .. ? 29640 [ P 29‘953- 26°367 586 | wog || TT5| 899 P |e90| P | TS| ¢ 20'9’,105‘9 451
Kendat ., , | ¢ 29'511 ? ? 29866 | 29181 | ‘685 | -9l 705 843 | P [eeZ| P { T3] P | 181/1038] 440
Bhamo T 20507 | P ? 20842 | 29214 | 628 | w51 (6wl 851( 7 ,e39| 7 | TS| ? |213(10006| 39
III. - Assam. SO VPR 7Y AR IRV U .. |819|~18 652 |-05 744 |-10/163| ... | ..
AssaM (Surma) | Sichar , 104 | 29794 | +011 29°852 | 30093 | 29°343 750 | 9g9 || 71'7 | 847 | —0'9) 670 | —03| 759 | 07} 177 | 1016 42'9
BRAHMAPUTRA , .| Sibsagar , , .| 333 |.29'506 | +'026 29'898 | 29°970 | 29:207 ‘763 | 282 (| 68'5 ] 80¢ | -2'0| 653 | ~06| 728 | ~13| 14'9 | 98'6 | 40'9
_ Dhubri ., | 115 | 29763 | +'007 | 29435 307107 99362 | ‘740 | -90 i 700 | 807|241 2 [ P | p [ P | 7 | 068|460
IV.—Bengal and Orissa, ve | e | 40068 .. 839|-25| 69-1)-07 768 -16 151 ...

East Bewoar, , (Chittagong , | 87 | 29803 | +'005| 29839 | 30076 | 99370 | 706 | -a5g || 73'8 | 834 | ~09| 686 | —0'8) 76°0 | ~09] 14'8 | 927| %61
Lungleh , ., | ? P P ? P ? P » ga-q* T06* P | P ? ? ? P | 848482
Noakhali. . .| 43 |298%9| ¢ 29819 | 30'135 | 20°352 | 783 ( ‘272 l| 742 | 825 P res2{ ° {754 P |182) 471420
Comilla , 3% | 2982 ¢ 29826 | 30118 | 29370 | 748|276 || 75 | 842 | P | 678 ¢ | 70| P | 163 853) 431
Sirajganj . . | 4g | 20818] ¢ 29814 | 30121 | 29306 | 795 | g6 || 722 | 882 | 7 {674 | 2 | 73| ¢ | 159 ]1007] 400
Dacca . . .| 20 | 2988 +005| 20814 | 30139 | 20205 | 930 | 205 || 736 | 843 | ~23) 695 | ~0'9] 769 | -16| 198 | 61| 462
Barisal , 13 | 20851 | +0l2| 20809 | 30'135 | 29°337 | 798| pos || s | 81| P | 693 » |767| » |148) 9531 446
Mymensingh . .| 55 | 29812 | +006| 20'825( 30'108 | 29'35¢ | 754 275 720|824 P [677| |71 @ 147 %62 47
Dsirac Bengar | Faridpur . . 46 | 298% P 20°829 | 30°130 | 29°306 824 | 204 || 735 | 843 ? | 688 21957 ?l13'5 o75 430
Jessore .. .| 33 |2980| +006| 20810 | 30151 | 29205 | s26 | 30 || s | 837 | -39 ez | -0 7o | ~20 155 | 1005 | 434
Caleutta . . .| 21 | 20837 | +'007 | 29805 | 30'163 | 20029 | 1134 334 || 743 | 83°9 | ~25) 697 | 0B 76'8 | ~17 U2 | 91| 457
Saugor Island . .| 25 | 20831 +'004| 29'800 | 30°157 | 28083 | 1174 | -333 || 758 | 83'6 | —18] 722 | —1'3) 780 | ~14| 114 | 97z | 48]
Krishnagar ., .| 47 [29811| ¢ 29'807 | 30134 | 29164 [ 970 ! 319 || 743 81| P | 685 » |78 7 [ 166 [1030] 405
Midnapore ., .| 149 | 29715 | 20812 | 301038 | 29269 | 769 | 323 {| a9 | 868 | ¢ |e¥5| 2 | 782{ » 173 |1074| 451

623

207

* Mean of 11 months (wanting for November),
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o e e

at 103 Stations in India, Burma, efc., in the year 1893.
WiIND DIRECTION, WiND vELOCITY, :lniosm,:?‘:: § . Rarnrace. —
s 7 3
Iflgmber of winds frow ;‘g "é g &E o E 'g'g % @ ﬁ Er §§ 43‘ g . METEOROLOGICAL
VSl e IE | BE0E ISR (RS | 5| B | T |EEE| swee | tpum
g|N|NE}EISE IS ISW. W INW., =8 F g2 £ é; 55 éa; 33 ;—; faq Eg 23 |8 .‘:_?
3 | SE| 2 |82 2|28 z> 298 5 g 3 5% gg g.s.a .
" - - '—._—' " D e s e
LN TN IR Bl B : r[ e feee e e bese b e L e | 113603113688 | ~085 I.—Burma Ooast and Bay Islands.
54 40, 431 26/ 26| 47| 62| 62 25 63 74 17 8| 870 || 62 132 ? ? %22 | 11698 | —2078 597 | Port Blair | BAY 1sLANDS.
% 4 57| 48 713 36| M 1\ 46| 2 | P | 82|84 7| 12| 7| ¢ | 1187 new| +0%] 597 | Camortas
.| T8 46| 24 42| 321 35 25 83} 1'd| 18| -22| 8800 g2 157{ ¢ ? 14613 | 16310 | -1697] 515 | Mergui . o] TENAssERIM.
aisp U 7| ] 21 6 18] 4 12 15 2 | 8| -770| 35| 152) * ?o| 21282} 19719| +1563 | qg-02 | Tavoy.
of 28 S| 8 T3 65 2 2 4| 33| 27| +2 || 8| -763| 38| 1913755 +145) 10509 | 18113 | +109%8| 774 | Moulmein,
08 74 2| T 92| % 1| 1 13} 23| 31| -2\ 8| -761)| 53| 17 137 +328| 71| 81| 10| 255 | Toungoo,
1 21)- 44| 43/ 28| 52 8| 64 26 43| 46— 7T, 8, 780 48| 122|196 +284 106% 96'32 | +1060| 505 | Rangoon , ,|Lower Bumrma,
44 5 53| 22 48 50| 30| 27, &6 44! 37| +19 88| 787 | 48| 125(130'36 —536| 10097 | 10844 | -747 370 | Bassein,
200 41 74} 31 17| 21 77| 31 48 109 74| +47 80| 787\ 60| 120 {1184 +1'56| 11285 12506 | —12%1 465 Diaf;‘ond Island,
s m3| 4| 28| % 5| 3 6| 33| 32| +3. e7) 73| 510 1071991 +709| 20591| 18361 | +2080 | 1199 |Akyab . . .| Araxan.
| SO N O IR o 5546 54'91| +688! .. | IL.—Burms Inland.
| 76 2| 5 @W|.9 16| 8 || 49| 50| +2| 76| 690 42 8| 7608 +892| 5187 | 2901{ +1286| 317 | Thagetmyo . .| CENTRAL Buxma,
2% 1:] 10 17 14 191 31 9 & 90| @ ’ %) -4l 18] 66| @ ? 4151 | P ? 615 | Minbu,*
47) 35 7] 4, 102! 8 3|..| 19 80| » ? 80 16| 07 69 ? ? 4410 P ? 340 | Yamethin*
72 53| 16 36139 26| 4 10| 41| : ? Ty -685 | 45| 53] ¢ ? 4149 | 3276| +873| 316 [Mandalay . . !UreEr Burma,
8 35 6 120 23] 20 2, 8 7 18 ? ? 901°6931( 65 95| P ? 7592 7123 | +4'63. 596 | Kendat.
136 32| 63 1 71 Y B 12 8 ? L] ? 84| 652 (| 54 108 ¢ ? 7786 7656 | +130 4'80 | Bhamo,
wo | e | e e o I107'48 10150 +598] ... | III.—Assam.
309 i 1| 22 9 21 3 .. 26| 27| ~af 8 “TI3 || 67| 132 (13579 —379| 146705 | 12688 | 41917 1143 | Silchar . oy Assam (Surma)s
102, 4| 107 31 3| 7 571 9 3| r7| 24| -2 95| +699 || 57| 13212618 +582| 8429 9025 | -596 3'35 | Sibsagar . .| BRAHMAPUTRA,
50 33 12| T 157 U 8| 1 5| &1} 47|+ 9 89| *685 || &'5 | 107 8739 +1961] 9211 8737 +478 4'35 | Dhubri, i
- ] ev | e | 8999} 7056 | +18:87) ... |IV.—Bengal and Orissa.
35| 36| o) 53| 65| 43 16| 4 15} 37| 51| -27 89| *760 || 55| 105 96:01] +899 | 12663 | 100631 +25'00 753 | Chittagong . .| East Bincav,
Noft recor|ded. P ? P 874 536% | ? 124 ? ? 14542 ? ? 9-30 | Lungleh,
5 83 55| 56 78| 27} 40| 5 159 50 ? ? 87| 713 | 31| 11810860 | +540 | 14688 | 121'57 | +25°27 | 20'67 | Noakhali,
T 42| 15106 37| 56 (| g S5 39 @ P 8| 757 | 49| 12610166 +233¢| 11291 91'63 | +21'28 5°30 | Comilla,
18| 20 23] 4 M| 43 38| W 14 27 3 ? 90} 743 || 54 101 76'30) +2¢'70| 8914 81'16 § +2798 7°34 | Sirajganj.
37 44 46| 490 # | 76 28| 9 231 53 45| +18 871748 | 57| 101 | 8949 +11'51| 8502 7053 | +1449 461 | Dacca,
230, 10| 20| 8 23| 38 .. 40 33| ? ? 87| 7181 || 604 121 (102:35| +18:65| 102'67 7971 | +22'96 5°67 | Barisal.
33 22 671105 73| 21 13| 10 21| 38| ? ? 881 728 | &3 | 127 |104'65 +22735| 10985 8592 { +23'93 3'87 | Mymensingh,
137} 39; 5| 40 41} 63 23| 11 6 32| ? ? 891 767 | a6 101 88'80) +1220| 8906 6911 | +19'%5 6'45 | Faridpur |, ,! DELTAlc Banear,
1000 42| 251} 21 62) 50, 29 1] 25 35| 32| + 9 88| '785 ) 54| 105 8797 +1703] T7I'14 652¢ { +580 3'70 | Jessore.
99 44 23] 32| 27 40| | 18 12y 35| 47 -26 8| 152 | 49 ‘ 96 | 8719 +8'81 8523 6189 | +23'% 846 | Calcutts,
1) 55 68| 33 17 65 74| 22| 20| 127} 108 | +18 87 | 811 ; 6% 95| 86°54 +846| 47 7562 | +18:85 6-08 | Saugor Island,
11 33 18] 65 47| 59 32| 54 46 46 ? ? 82| 723 | 592 92 | 74°05 +17°%5| 7017 5986 | +16'31 3'93 | Krishnagar,
36 9 56} 4 25| 8| 43) 2 29 59| ¢ P 9|72y 3 87| 7645 +10°55 | T273 56:03 | +16'70 652 Midﬂﬂpnrc;

* Mean of 10 months (wanting for January and February), K 2
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Table
Abstract of Observations taken at § A.u.
g:’é PRESSURE, 8 A.M,, IN INCHES. ‘ TEMPERATURE OF AIR.
BE 20 w“woo o . - . ) oas 18 e (L
Demter |, o8 1228 o |E292 | BT |55 BlEe |l= |5 |.3|2 . |.5|2s | 7|58 258580 2|88
$2 |§%%| 55 |BEiEy 2P |e58| 85 |52\ 50| 0|58 |55 5| sh (58 35 (pahacE Es 5s
G (280 J° [gRacI RS gREN] 29 gRal ST 2T g7 159 | F8 12 |5 120 ST T
CentRay BENGAL . |Bankura . . .| 20829838 °? 20793 | 29871 | 28978 | 803 | ‘204 || 734 | 859 P | 689| P |.TNE 17°0 | 10811461 | 63D | 297
Raniganj . .| 33¢|29%528) P 29816 | 20850 | 29113 | 797 | 306 || 728 | gver] ¢ |6var| e | € | ® | P |70 47 g3 ?
Burdwan . . o | 207014 +°010| o9-7e01| 30080 | 29135 | 956 | 327 || 737 | 853 [ -34| 699 [ -05| 77 | ~20| 155 | 05T | 451 606 | 202
Naya Dumka. .| 489 | 2934 | P 20811 | 29678 | 29020 | 658 | ‘1| 728 | sa4| ¢ |6v8| ¢ |79 P |1r1|1062] 810} 52| 299
Berhampore . . 67 | 20704 | +007| 20810 | 30123 | 29957 | -e66| -305)| 721 | sa2 [ -3%6| 694 | 0 | 768 |-18| 1481052} 431 g21 | 266
Rampur Boalia . 7029786 ¢ 20806 | 0°114 | 29964 . -gs0 | 207 || 7az | 835| ¢ |673| @ | V54| P | 163|1025) 407|618} 287
Malda . . . 72| 297m8| °? 29813 | 30121 | 29338 | 797 | 204 || 728 | saa| ¢ [7T05% P [ UBEY P | 162% 1037 475 sgp | 2O+
Bogra . . . 61| 29796 | °F 09811 | 30114 | 29321 | o3| o7 | 7e4 | 89| ¢ [665| P | 752 P | 174[1023) 418|611 290
Now:n BwnoaL .| Dinsjpur . .| 123 | 297a7| +'015| o2ogos | 50078 | 29382 | 72| 2ss| m9|8s6| ¢ |61 P | 75¢ | P [ 165 1031 40D | 626 293
{Ramgpur. . .| 13| ogm0| ? 29830 | 30076 | 2937 | 729 | 285 | 71| 629| 7 [660| P | 75| P | 169 998 401 597 287
Jalpaiguri . .| 284 296m2| P 29846 | 20931 | 29226 | 705 | 288 || 705 823 | ¢ |e5e| P | 739| 7 | 169 97O 421 ) 558 | 278
ORrssa . . Batasore, . . 56| 29796 | +002| 99999 | 30122 | 29107 | 975 | 320 || 748 | 853 | P [697| | 75| P | 1566|1025 464 561 287
Paise Point . o 21| 29838 0 20601 | 30149 | 28913 | 1936 | ‘330 || 770 | 842 [ -18| 716 | ~0% 779 [ -12f 126| O/ 40| 475 | AB
Cuttack , . . 80| 29769 | +001| ooros | 30001 | 20155 | 9ss | m3 || 767 | 881 -34| 720 ~04! 801 | 19 1611051 SI4| 37 25
Shortt'sIstland .| P | 29| @ p |aois1| 37| ctsel as1) 7e9 s37| P | 752] B |95 P | &5} D2} 87) 355 ) 18¢
Puri ., . . 15) 2983 P 29700 | 30704 | 29298 | 86| 285 773|654 ¢ | 79| ¢ | 7T| P | 15| BT 05 452 A8
V.—Gangetic Plain and Ohota +007 ... we | we | || e |850|—32661]|—06/755 |19 189 668 | 321
croms Nrorox TPEPRE L on . .| pom | e | | oswe | i | st | 7m0 | s | o | svs|-28| ews| 17| s | ~2a| w1 |itz2) 62 exo | W9
Ranchi . . .| 2128|27704( °F oos01 | 2roer | 2738 | 9| o690 || o5 | sos{ P [eve| P |7e1| P | 174 |1020) 405 6151 301
Chaibassa . .| 760 | 20075 | +015t o900 | 20398 | 28609 | 788 | 95 | 726 | seG| ¢ | 6v8| P | 772 P | 189 |1068) 436 37 34
Buar, Sovts .| Gaya . . .| 37520468 | +'005| 20830 | £9°822 | 29030 | 792 ‘268 || 727 | 870 | -29) 677 | 07| 74 -18, 193 |1091] 430 | 651 | 328
Dehri . , .| 351|2gder| P 20803 | 29862 (29112 | 750 | g6z || va1|ge1| P | 6v8| ? |7ro| P | 183 1094 430 664 ) 321
Patna . . .| 18329669 |+003| ocgsos | 30033 | 29266 | 767 | 283 | a1 | sas|-30| 678 | -0 | 763 | ~17| 170 (10865 407 675 318
Amah . . .| 190|ewea| P | 2079|3009 | 20753 | 766|263 || 725 |se1| ® | 62| P | 767 P | 199|107 405 grg) B3
Burar ., ., .| 29|29601| P 20806 | 29996 | 29126 | 860 | 091 | 732 | 8s4] P |671] 7 | 764 | P | 183 |1090) 424 eep 4
Bitan, NortH . | Pumea . . .| 125|29738 | +013| 29816 ] 30086 | 28:957 | 1129 | -300 || 70°8 | 831 | —29| 667 | +07) 754 | ~11) 174 (1053) 33 ) g0 371
Bhagalpur .o 160 | 29688 | ° og:g0s | 20050 | 29308 | 742 | wer | 732 | sa8| P | e68{ ° | 759 P | 1801063 405 g58 | A6
Darbbanga . .| 16| 29693 | +009 | 2yg16 | 30050 | 29315 | 735 | 201 || 721 | 838 | ~18| 680 | ~06| 759 | —1'7| 168 |1035| M6 539 214
Muzaffarpur , 178 | 29679 P 29815 | 30055 | 20301 | 754 | 286 | 716 840 P | €67, P | 754| P )i7d 1047| 418 | 629 | 293
Motihari . 224 | 29615 ¢ 20°804 | 29089 | 20244 | 745 | ‘285 13! sa7] ° |eag| 7 j7a7| ¢ |198|1052) 300 662 321
Chapra . . .| 181|29671| P 99800 | 20042 | 99273 | 769 | 285 || 729 | 852 | P |672| P |7eg| @ |1801072]i419) 653 313
N‘(ggnaﬁ"°v”§§.’ﬁ Benares . . .| 67| 29576 | +008| rogos | 29943 | 29149 | 798 | osa || 75| 859 |1 659 | ~10| 759 | ~26/ 200 | 1058 | 30 | 704 | 39
e Atahabad . .| 09|29 |—001| sores | 299 | 2v0e | w8 zep || | 874 | <26 663 -02) 79| ~14) 211 I8 a0e) D) 7
N Prowsces | Goradbpur . .| 256 | 50| 4015 | oan oS0 | 3| 7| we0 || 2| 81| ~44) 662 ~10) %57 | -27) 1Y) MES) W) 650 n2
mgu".”s'ouru . +|Lucknow ., ,| 370, 26460 | +'003| 206051 29849 | 20071 | 778 | g7 | 705 | 858 [ —40) 645 | ~08) 751 | 24| 213 |111:3] 400 713 | 350
Ovok, NorTH . ( Bahraich . .| 403 [rz9u1pf P *00-780p(150°753(*29°080°) 7137 -g8gPl, Ti'® 84’9 | P | 6284 P | 730* ? | 20G*| 1096 381 | 715 | 329
N}b‘fmfﬂ‘}",’"m Cawepore . .| 416| g9425| #? o981 | 29703 | 29031 | 762 | oes |l 723 | 80| P | &7 | 73( P.| o4 |1091) 300 701 351
Mainpuri ., .| 516]29303] 29701 | 29678 | 2892 | 52| w6 || 705 | %66 | P | 642| P |7sa| P | eza|117| 30| 787 W9
— K0 . gl are! _aalnoa | _oal o1 . 17341361
v monRbee SabBimalesas. | o | g | VU1 i | i | e | | i | | B0k |49) B8 078 | 2E B s | o0 | Bt | B
Dehra Dun . .| 2938 sreos | —o01| o9sm | 2renz | 2roto | veve| vz ew3 | 7r7|-28 596 [-14| 687 [ 21| 182 |1000] 35 655 307
Roorkee . . .| 88728030 | —003| 20810 29279 | 28519 | 760 | '304 || 670 | 834 | -39/ 619 | —06 | 727 | —2'3 21'5 [1087| 358 | 729 361
Meerst . . .| 1738|2008 | +013| 9812 | 29445 | omee0 | 76 | 208 || w5 | 8943 | ~36| 624 | ~11| 734 | ~z4| 200 (1103 360 ) IS

* Mean of 11 months (waontiug for{)une,)
+ ” 10 ,, {wanting for October and Novemb er).
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J—contd.

at 193 Stations in India, Burma, elc., in the year 1893—contd.

Winp DIRECTION, WIND VELOCITY, E{RVYG;oAmi. :zf RAINFALL.
- A el - B ey - -
Number of winds from éé § :.:2: é-:j o §§ "é?ﬁ § ,:_:7 §§ :‘35 . MeTEoROLOGICAL
Z b & g2 3 rulES B 5 e ogax SaatioN, Province or

. gg‘i < s . 2y ‘g’ Sy g‘:‘: _:; H 'g s EE s g DistaIcY.
% N.|N.E.| E. [S.E. | S. |S.W. |[W, |[NwW §§ E g,__g_ Eg 5? gt EZ/EE 3 é‘ E?i ‘§§ i&g
© =8 2 [Fa |59 (52158 [ 25(2s] g | S5 | 5% [2e3
5 29 9| % 23 158 2 29| ¢ | | 80| 60| ¢7, 98| 8280 +150 79%| s657| +2070| 53| Bankura . . | Centeas Benoac,
)% 4020 a5) % 416 79\ ga) 2 | 2 sx) e 19] 887085 41515 17| 5325 + 853| 362 | Ranigans.
100 50/ 28| 31 30) 42 42| 1) 28| a2| 32[+ 31| 79| 67| 54| 80| 7w00| +1000 &185| 5585 | +2500| g2 | Burwan.
50 29 151 63 47| 39 25| 34| 631 3o¥ ? 781666 || 30 100 796, +2059 M| 5723 | +1748| 273 | Naya Dumka,
3 40l 14| 78 27| 59 44 29 36| 32 34~ 6| 91,70 55 103 7793 +2507 77| 56'50{ +2088 | ¢-04 | Berhampore,
53 63 46| 21 68| 30 ex| 7 12 a6| p | 7 | 8| 74| &3 100|756 +o64s T%| 5819 | +1615| 400 | Rampur Boalia.
87 .| 47| Y u5| w0 64| o &7 s2| # | ¢ ( 8 7| 37| 8,682 +2975 7| 5548 | +1589 | 960 | Mawda.
w8 750 6 eTi 1 5 1 9 28| P | » ! 86 72| 38| 104|863 +zz~371 82 | 6789 +1740 | 450 | Bogra.
O 18 106\ 93 38{ 24 16| 49 21| 29( o | ? | 85| 6% 8 10070 +zz~90} 9% | 6948 | +1008| 461 | Dinajpur . . | Norrn Brnoar,
0 16 53136 29, 3 12/ 3 8| 2¢| 2 | ° f 88| 75| 23} 97870| +1730 8916 8281| +635| 22| Rangpur.
2 05 T M 4| 1% 5| 8 17) 29 ¢ | P | 85| -g6all 56 110/10889 + 711 1292 19758 - 596 ] a5 | Japaigun,
W T 49022 6138 6125 39| 51| P | P 87| 72| 29| 95| 8460 41040 10083 | 6511 +3572| 08| Balasore . .| Owisaa,
8 93 15{ 8 18| 48] 80| 61 35| 102 92 + 11| 8| 800} 58) 78| 7500 4 30p 10041| 6235| +3606| 1499 | Faise Point.
156/ 100 26| 1 &) 19 77 37 2| 29| 28 w el B oms) oas| )% < oms BT sg1p)| +18%2| 56z | Cuttack,
w | 32 62| 23 10, 38 100| 52| 324 130| ° ? 9] 804 43| | ¢ ? 504 P ? 508 | Shortt’s Island,
80 95 32| 97 4| 7| 85| 38 13| 97| ? | 2| 82| 74| a2 6] e67ss — 155 70e| se18) +1988] 676 | Puri
wo [ [ o o | T L | e e e | e e | e e [ e [ e | 15836 | 44:83|+1363] ... V.—@angetic Plain and Chota
39 en 15| 2l 22] 66| 57| 50 58| 79| 68 + 18] 73| w52l s2i 105| 606a| 43535 87| s196| +3602| 469 | Hacarivagh Ne}gp&{:’“ Nagrur,

l06] 200 10| 16 .2¢) 19) 7| 4 54l 67| | P || 76| 567| 391 103| 8269 40031 B! 5616| +212| 602 | Ranchi.

185 15 2] 18 16] 30| e8| s6| 7| 13| o | ? | 81| -6w| 51| 95|72l vip7e 67| 5588 | + 883] 417 | Chaibassa,
410 9)n 46 o e s 1) 58| 26 +IB) W) G2 | 39| 6| 5618 +ee %15| 69| - 07| 285|Caya . . .| Biuaw Sova.
3 8 15[ 73 2847 133 | a4/ 13| a2{ ¢ ? | 75| 659, 25 54’74‘i +92026) 4T17( 4311 | + 4°06| 3'80 | Dehri,
23 2/ 3219 25] 23 44| 8% 14 47| 30+571 75| 658} 46| 62)5572 + go8 5288| 4518 ] + 770 387 | Patoa.
3 % 521 89 38| W 3| W WY 27 P P 2| 27\ 67) 5569 41131 | 4194 | 41251 304 Anah.
13 12 214 17| 10 42 lov 274 &9 P} P T5) BT 41) 80) 5395 4965 01| 3982 +1069| 62 Buxar.
10| 15) 4| 59 20| 5 9% 18} 10y 28| 23+ &1 8|72} 28] 87087 +1563 W% | 6576 +5%0| 516 Purnca , .| Biuag, Norrw,
21 7 17] 4@ 26| 13 10 B . T4 P P ) 80 693l 46| 826055 +2145 6658| 44'84 | +2174 | 3'35 | Bhagalpur,

3

471 9 M| % 60| 9 45 2| 41 40+ 3 82| -683( 36| 796017 +18-83) 6470| 5069 | +14'01| 544 | Darbhanga.

65 2} 21 9 66 1) 30| 55 2| 41| p | °? 87) -703] 35 78!56¢1 +o150) 5917 | 48926 +1001| 98¢ | Muzaffarpur.

75 3 60| 8 38 5 31 51} 16 48| ¢ ? 82| 663|I 38 83| 5313 +o08y; 8742 4737 | +4005 636 | Motihari.

4 11’ %) 8 49/ 1'-61| 55 2) 6] @ ) P 80} 679} 45| 67)51'35 +156:] 45%9| 4298 | + 331} 293 | Chapra.

138 9 0|6 u ;0‘ 55 4&} 61 38| 39|~ 3| 82| -672) 41l 75| 5054 +oaae| 4605 3806) + 7'99| 385 | Benares . . (r;:z.;m“ PRovnE)c]:?

60 12! S 27 18 69 50| 51| 29+ T | 66| w3 5 1897 +853) 9960 355 | 41385 | 427 Alahabad. e

50} 39‘ 32) 66 21| 3 14| 9y 18| 20| 25|~ 76| 6401 29 75 52'291 +22m] 5715 | 4747 + 968 474 | Gorakhpur . . I‘{.(-E{h Pgouv;:?;

3 6 . | 5 1) L .. | 4o 20 10) 30 67| T7) 601\ 43| 65 4683 +1619) 5235, 3551| +1684 | 555 | Lucknow . J‘?S.f,)‘s‘:m.

49 25'! 41| 43) 63| 10/ 30| 30| 7| 38 ? ? 83 61| 29 i P P 5728 4002 | +16°3% 4-80 | Baratch . .| Oupn, Norra.

500 17, 40| 49| 45| 20| 3¢| eo| 42| 89| ¢ ? T eu | 34| 56| 4140) +1860] 5721 ) 3108 | +2%613]| 600 | Cawnpore , N(C?:” mf)lfovmcls

188 81| 16 197 & 5| 12 69 11| @ P 75| se7!l 43| 51| @ ? 3105 3308|~ 203| 412 | Mainpuri,

ey e fe | fee b e b e b | e e ] b HE L) | L ) 4806 3880 ) +9926] ... | VI—Upper Sub-Hima.la{a.s.

26 12 1| 3 66| 4 6| 13 44| 17| 35(|-51( 78} -595| 39| 69| ari7 +o1e3| 5622 | 483 | + 78| 463 |Bareity . “}gmmi‘;’:;."“‘
2 8 .. | 2 1| 2 2f 10y 18|~4} 78| 505| a8 100 7950 +2041) 10823 | 8a11| +2412| 584 | Debra Dun,

24 100 5| 2 53|15 2| 1) o5 19| 25(-2| 79| -5se| a0l e | aesr +1743| 4107| 4370 | - 263 | 30| Roorkee.

69 2 7|57 24| 1 12 97 16 18| 22|~ 18| 71| 53| 85| 55| 3918 +1562| 3037 | 3300 | - 263| 15| Meerut.

* Mean of 11 months (wanting for October),
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Table
Abstract of Observations taken at 8 a.u,
5?, PRESSURE, 8 A.M,, IN INCHES. . TEMPERATURE OF AIR.
ol ) T I :
METEOROLOGICAL g; E-'g . § gg‘gg ég gg_ g. '5?- i g Eg g «g?ﬁ: gg Eg ghg g'g . g'—g . %. égn
PROVINCE OR SraTION. 3 (324 586G | 9% s g (s Seley! «l85] Bles| < |58 33§§§§ %8s
DisTrRICT, cq (E88| g (8852l 5w Fog o 18 28I ES (g8 {ET [a%|Fa 8l Z2[Mex"88 R[Eg
S (350 SF PEESdlur g | Er | o 0C|E5 5E .5 55| 5E |SF (05 (HeBlpel iy 2
£F |5ie) 5 (BBgfelS9E 895 5 5EYES 5T SE P )EE 5P| mEEiizlsssf
mg | Z¥0| g8 [ZRECH B JES) o5 RGN = | SF |2 |SR3| SL|SF 3% pECISRE 85 2y
PuniAB, Centar . (Delhi - ., . .| 718| 29104| +004 | 29802 | 20448 | 28720 | 728 | ‘201 83 | ~53[ 661 [ -1 752 | -32| 182 | 1102 | 396 | 705 | 323
Lahore . . .| 702 29708 | +'008| 200802 | 20'508 | 28'6%0 | 818 | 337 856 | 32| 621 | +0°9| 739 | ~12] 28'5 1123 791 400
Punsas, Susmon- | Umballa , . . 962 P 29°870* | 29289 | 28539 750 | 319 19| ¢ P ? ? P 1109 ™9l
TANE: Ludhiana . 812 +012 | oo811 | 299m | ogeez | s | s 81 628 | ~04| 735 | 26 | 213 | 1104 1| 371
Punias, Norts . |Siakkot , . 830 +019 | 20'811 | 29°375 | 28'565 | 810 | 335 83'8 —-0'¢| 7208 | ~22 221 | 1123 5 | 399
Rawalpindi . 1,648 +°004 | 20805 | 28524 | 2775 ) TS | 326 791 ~09| 678 29| 232(1040 7311 386
VII—Indus Vallly and North- 0 " 898 +01766(-07252] ... 789 4G
Poxsrs, wiiest Bajputans. 1110 w007 | 20811 | 20122 | 28258 | ‘868 | 347 836 —o2| 711 | -12| 251 | 11200 801 429
Mardan . . .| ? ? H ? ? ? P 978 ) ? 1139 829 »
Khushab . , .| 612 ? | 29797 | 29610 28733 | 877 | '3%4 86'9 Pl PO 22)1141 810 | 419
Montgomery ., .| 558 ? 29792 | 29661 | 28'502 | 859 | ‘346 90°2 PolTee| P | 273 (1189 826 | w2
D.1.Khan . | 573 ~009 | 20793 | 20'646 | 28°743 | 903 | ‘360 8811 07| 707 | -16 26% | 1111 791 { 433
Mooltan . . .| 420 +002 | 29-707 | 20°826 [ 28'934 [ ‘892 | "349 904 +13 | 780 | +03| 248 (1145 794 | 407
Sirsa . ., .| 662 +'001 | 29704 | 20'527 | 28°746 | 781 | 32 \89'6 +01] 766 | —0'8 ] 263 (1154 837 | 419
Sinp Axp CuTcH Jacobabad , ., 186 +008 | 99'789 | 30°061 | 297155 *906 | °357 944 +0%5( 797 | 0 | 294 119°0 845 | 450
Hyderabad 17 ~001 | 29789 | 30°109 | 20244 | 865 | 326 917 ~02) 799 | -0'8) 236 [ 1152 | 434 | 71'B | 379
Kurrachee , 49 —007 | 29813 | 3017L | 200395 | 776 | ‘317 85'8 -04| 775 | =07} 16% | 1077 62'6 | 201
Raspurana, West, | Bickaneer . . 753 P 29°793 | 29-455 | 28'671 T84 | ‘338 87'9 ? ? ? 112'9 ? ?
Pachpadra . .| 380 ? 20814 | 29868 | 29039 | -829 | 334 91'3 Plors| P21 1150 350 | 80 | 430
VIII—East Rajputana, Central| - +006 879 —05/ 771 -15/216 | .. 686 350
mwm},nij}f‘&mf J%%%fém‘t.' R K ¥ +008 | 29'834 | 28'752 | 28°045 | 707 | ‘298 87°6 —07| 758 | =16| 237 | 111'8| 367 | 7571 | 387
Sambhar . ., | 125 —'004 | 20816 | 289012 | 8196 | ‘716 | "307 863 -11) 748 | —18| 230 | 1070 | 365 | 705 | 369 |
Ajmere ., .| 1611 +012 | 20856 | 28580 | 28017 | 563 | 203 85%5 +09) mg | 11/ 214 | 1079 | 359 | 720 | 360
Deesa ., , .| 466 —'005 | 20825 | 29705 | 29'006 | 699 | ‘281 91°0 —0%) 787 | —1'3] 247 |1115| 401 | 71'4 | 379
Katatawas ., . |Rajkot , , .| 429 +004 | 29'839 | 29°7T16 | 29083 | 633 '250‘ a1 0 ! ggs | —10f 252 | 1104 | 336 | 768 | 381
Veraval . ? ? 20'834 | 307114 | 29'531 ] 583 | 235 844 Potepes| P 137/100°1) 4073 | 60°8) 268
Bhavnagar ? ? 29852 | 307140 | 29510 | 630 | 242 899 ? |-goa| P |191)1054 | 450 | 60% | 321
CentraL Inpra . [ Nowgong .. 757 +°003 29814 | 29'430 | 28659 [ 771 | "283 86'6 ~13] 7153 | —2%| 22%6 1101/ 36'6 | 735| 369
Indore ., . .| 1,823 +011 | 29843 | 28320 | 27701 | 628 | 241 855 ~14) 739 | —17] 232 11046 375 | 671 | 356
Neemuch . .| 1,630 +014 | 29849 | 28°546 | 27877 | 66D | ‘275 lm 858 —06| 797 | 17| 222 | 1060 389 | 671 ( 352
GUJARAT . J[Suat ., . 36 —002t 29835 | 30'098 | 29'500 | 598 m’ 901 +024 79'6 | ~05) 209 | 1071 | 477 | 594 | 334
Ahmedabadt . | 17 ? 20'834 | 30009 | 29°350 | 650 ( 252 |; 913 Polgo| P | 210113 487 | 626 32D
N-W.P, West .|Aga ., ., .| 55 +0W | 20828 | 29646 | 28°%27 | 719 ~zss| 874 =07 770 | ~21| 208 | 114'5] 391 | 75| 361
Jhansi ., .| 858 +012 | 29823 | 20350 | 28'599 | 751 | +286 || 74°0| 884 01 782 ~1-ZJ 25| 112:0( 43'9] 681 34
IX.—Decoan- +004( .. 876 ~06 771|-16212| ... | ... 1612(332
Bomeav, Decoan .| Belgaum . . .| 2,5% 0 20946 | 27548 | 277156 | 392 | 164 824 -0'6) 729 | -173) 191 | 988{ 519 | 469 | 283
Sholapur , . .| 1,590 +008 | 20851 28'53% | 279 | 542 | 202 90°5 —06| 788 | ~1'4| 235 | 1067 50'6 | 561 | 339
Pooma . . .| 1840 +'005 | 29868 | 28'282 | 27771 | 511 "195 883 —~13{ 761 | ~08| 245 [104'5| 465 | 5870 | 355
Bijapur ., . 196 ? 20'850 | 28157 | 27673 | 482 | 7187 8872 Pl 7ro| ? | 225|1038 46%6 | 572 333
KuanpEsH . .| Malegaon . 1,430 +'014 | 29863 | 28°716 | 28'13¢ | - 582 | 217 895 0 (771 {—07( 2481078} 40°3 | 675 | 379
Ahmednagar 2,152 ? 20'856 | 27974 | 27449 | 525 | 203 867 P Tee| P |24%6|1047| 394 | 653 377
Berar . JJAkem .. [ 930 +008t  29°800H 20'293 | 28'578 | 645 | '26t 89°€ —-03| 780|-14) 237 (1086| 402 | 68'¢| 371
Amraoti ., .| 1,915 +'006| 29826 | 28922 | 28282 | 638 | ‘229 884 +01| 783 | ~16] 20¢]1083) 469 | 614 | 329

® Mean of 10 months (wanting for July and August),

{

¥ Meanof 11 months l

Surat wanting for May,

ﬁhmeda bad} wanting for January.

kola
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P = e
j—contd. ,
ot 193 Stations in India, Burma, etc., in the year 189 3—contd.
WIND DIRECTION, Winp vELOCITY, :{Ryf;?f;: :‘; g‘ - RainraLL,
|l
. o ) ..l 8 Y —
Number of winds from éé? E 5‘:: §§ g ! gg é: § fg ga gg N METROROLOGICAL
52 ) % E . g,;s E “ ,,aén g_i . bo F :": gsg S1aTiON, Pulgrsn::l:c;?x
S NE B se s swiw inw s [ B L5 "g§ S law ] éi i 3 5 | 8§ | z§ &3y
2 . o =8 R @ E R 15 b4 & ol
3 1382 |85 )25 |28 2% 2852 & | 5 | B | 52 |3s8
A5 T I _ S ey R R SR S, I B B i -
wd 4l .. |2 49 5 41| 80 5! 2'5' 37| -32 67! ‘529 | 40 | 60| 3374 +2626| 3326 20098 | 4398 ( 332 Dehll . . | Pun:as, Cextrac,
167; 18] 11 31 58] 18 5| 40 16[ 21 , 24| -13 j 58| 29 fl 40 | 28°26( +11'74| 2600 | 21'12| +488| 332 | Lahore
s 2 W12 % & 12/ & 103}—2'0 P ? | 60cs82) 32! 6| @ P 3834 | 3311 | +523| 343 |Umbalia Punias, SuBuoN-
199} 28 10| 21} 3| 27 B 14| 21 15 +40} 73| 551 40 | 41)3700[ +400| 3796 | 3111 | +685| 642 Ludhiana B
o07! 34 8| 8 9| & .. | 100 | 17| 18] ~6| 72|528| 28 58 | 38'36) +19'64 | 5248 30°57 | 49191 | 289 | Sialkot + o {PunNias, Nora,
wil 8 55| o | 5 611 o)) 11y 20| -45) | 45| 32| 65| 68| +1810] se65| 2295 +2370 | 980 | Rawalpindi,
. . I . e | 1586 1 936 | +548 VIL—Indus Valley and North-
w3 38| 23] 18 8{ a2 39| 30 a9l 35| 35| 0| 68| 47| 30 | 3| arss|+1244| 1702 1289 +433| 188 PeshawarW?St I."a‘] Jﬁtﬁff"&vm.
b Not| recorided. ? ? ? P ? ? 37| @ ? 2716 ? ? 6'32 | Mardan,
153 20f 103 45 14| 4 10| 3 13| 29 ? ? 61 '486'I 255 5] 160 +860 | 1003 | 109 +361| 142 | Khushab,
06| 18 35 28 50| 60 43| 18 7| 49| ¢ | ? 63 | *528 z-zi 30 | 1570) +14'30 | 1240| 989 | +251{ 270 | Montgomery,
so| 17| 52} 83 6| 70 11 7 ool 18| 17| 46 68|54l 20! 22| wwm +72r| 89 782 | +065] 129 | D. L Khan,
o1l 6 5| 3 ms| o 78| 2 1w 20| 24|-16) 64| ‘53 1~9w 18 | 1172 +6'28 | 1219 | 633 | +58 | 3'62 | Mooltan.
| 1| 8| 28 s5| 130 33| 68 32| 51| 36| +42f 67| Be?| 1. 34| 2339 +1061| 1770| 1481 +289| 252 |Sira
el 7 2v) a8 91| 28 5| 5 18l ¥6| 34y +6) 58 54 1471‘ 1| 663 +437; 39 266 | +098| 078 ] Jacobabad ., . |Sinp anp Cutca.
32| 54f 36| § 54 147 6 28]l 169 1000 | +69} 62| *534 18 ! 12| 10714 +1'86 §13 785 | -3M2 0°56 | Hyderabad,
9 181| 3 .. 041103 95 135|133 +2; 77 '692| 41 17| 97 +727| 1221 | +4u 397 | Kurrachee,
13 32| 32| 2§ 22{ 58 128 | 25 43| 57 46| +24| 55, 478} 97| 2 P ? 1281 1162 | +119 175 | Bickancer . , | Raspurana, West.
wrl 8 25| 6 3| 51| 55| 2 16 62| 63| -2} 63|50 51 37l @ ? 4830 1028 | +38'02 647 | Pachpadra,
- oo | aee A B (I | IR I 3446 | 3227 | +487( ... VII[—Fast Ra‘putana, Central
‘ India and arat.
a5t 20| 41} 24! 14| 11| 63| 59 394 38| 51 —-25 |1 62| 515 40 501 3870/ +11:30| 3070 2753 | + 317 201 | Jeypore « o RAspUTANA, Eas'.
6 54 24| 26 17| 15 11124 37| €7 &7 0 ‘ 67 '503{ 30 43 | 3256 +1044| 2801 22'47 +644 2'73 | Sambhar,
w5t o 0] 7 1af 17 28|10 e 58| ey +32| 69| B3| 31 | 47 3209 +1a01| 83| 2265 | +1018| 255 | Ajmere.
..} 80| 6335 18{ 33 98| 53 35| 95;101} - 6‘{ 62| 851 42| 4312881 +1419| 4953 | 9577 +2376| 13'76 | Deesa.
o6l 33t 50! 44 8| 3 355|117 49 90| 88|+ 2 | 67| 616 || 33 35| 33% + 106 2041 302 | -585] 862 |Rajkot. . .| Kathrawar
58 60 1 6 5 18| 9 36| 69 ? Pl TL| 60 48 18 14 ? 1un ? ? 477 | Veraval,
ol 18] 2 3| 16] 208 a0 exluzz| P | P | 76| 9| 36| 30} ° ? 1628 ° ? 2:02 | Bhavoagar.
g6l 344 21| 36 6| 261 48103 25( 30| 2% +% 69 | 558 || 41 63 | 4975 +13'25 4380 4529 | +351 398 | Nowgong . .| CenTRAL INDIA,
76 59! 17| 2 11| 200 38 79 41 36| 42 -4 72| 5631 34 49 ' 48'00 +100 3980 3622 | +356 3-44 | Indore,
35 14' 82! 81 12 3 58| 8] o1 89100 -1 61} -489 || 32{f 51 3918 +11'82| 4349 32°06 | +1143 3'83 | Neemuch,
42‘ 40| 24 13| 15| 98| 75 58 ? ooty ? 751 698 34 51149'36 +1'64 4545 4338 | +211 650 |Surat . . .| GuiaraT,
20 g8l 52, 3N 147 9 61] 25 41 54 ? ? 65 636 | 46 58 ¢ ? 43'53 P ? 615 | Ahmedabad,
28l 1} 35¢ 1 80|..| T woll a6| ao|+15) 67)543[ 35| 523801 +1300| 26718| 30118 -400) 300 |Agra . . . IN-W.P, Ween
og| 28/ 30! 13 M| 18 85| 20| el (| 24| 34 -9 6t 532 218 57| 4907 +7°93 3844 39161 -072 3:06 | Jhansi.
2 SNV Y | ‘ .o | 4931 40042 | +757| ... IX—Deccan.
87 20, 28 53 27 3] 32 8 AN ? ? ? i 73 '5351 47 82i 8308 —108 51'60 4750 | +410 286 | Belgaum . Bomeay, Drocan,
3 17] 3% 44 48 6 40 62 T 111 89 +2 63| 542 )] 44 46 | 5101 —501 3317 3502 | -18 4°86 | Shotapur.
ual o 5| 3% 16| 1] 18{114 50| 92100, — 3 65| 52 || 40 46 | 49°36] —336 308 2805 +279 3'78 | Poona.
19| 3| 33| 24 59| 6; 57| 78 86| 67 ? ? 681 561 || 50 46\ 4352 +248| 217 o717 | +0°54 2:00 | Bijapur.
sol 18/ 22! 9 5| 2 56,131 T2y 109y T2 +51 721°604f 38 441 4057 +343| 2143 2750 | 607 344 | Malegaon . .| Kaanoesa,
76 60 33| 13/ 33| 14 28| %6 51} 11'8 ? ? 74| b%0| 38 41. ? ? 2483 233 ~-150 2'12 | Ahmednagar.
ag 16| 2| 23| 19 2|18 i 63| 54| +17| 68|58l 42| 61| 508\+1082 | 3644| 3785 | -151| 2738 |Akola . . .|Beees,
27 3| 47 MW 18, ¢ 4| 93| 33| 55| 46| +20 65| 548! 371 5 50‘99] +2401; 3829 3598 | +131 2°58 | Amraoti.

* Measn of 10 months (wanting for March and November),



596

ANNUAL

SUMMARY, 1893.

“Table

Abstract of Observations taken at & 4.y,

TEMPERATURR OF AIR.

g‘g PRESSURE, 8 A, M., IN INCHES,

Ve P | © o . . L) [ B o

METROROLOGICAL E?‘z g% . §_ ii";% gg ;%g" ?. gg :' g Eg g 55 ¢°~E"§. g‘é gg gguégg ga 'EE"
e Sratton. vy (228 T |BESn B3 | ED | B |Bs (o |3 |52 |.5|23| .22k 248228 S| &S

: e% | 88S ) 8k |ETESE 22 $ 2 Cd | BES | S% | Bs | 8q S8 85 | B8y wlu w 8] 8

32 |fpo| 5% BE2EN B 9%, ZF lapgl S| oS 5E| o8 (5T a5 3T |G |BpdlEedas] 3

55 |§85| 5 |58%5v|mpE|E3E) 85 (838 50|80 |5s 50 (S5 85|55 |5s [BEn it et 5d

Qe 2ot 5 IZHAOT iR Ran] 2T Zrel 2 25 IsC s 2| ee B EOOPREIG IE

CENTRAL PROVINGES, | Khandwa « o) 1,084 28817 +005 29'836 | 29118 | 28'465 653 | ‘238 || T1'4 | 892 | ~2'0| 658 | —0°5| 716 | 13| 23'¢ | 1072 | 392 | 680 | 36%
Wt Hoshangabad . 1023 | 28°837 | ~'011% 29833 | 29156 | 2662 | 694 | ‘751 || 716 | 86'8 | —36| 662 | ~0% | 76 | 20| 20'6 | 1080 | 438 | e42 | 337
Nagpwr . o .| 1,025| 28628 | +'006 | 20'818 | 20135 | 28453 | 682 | 246 || 753 | 88'%6 | 32| 679 | -0'5| 78'3 | ~18 207 | 1103 467 | 63 | 337

CeNTRAL PROVINCES, | Chanda . . | - 63 ] 29229 ? 29819 | 29535 | 28818 TIT| 244 (740 [ 80| P | 67T7T| P | T8E| P | 213 |110%] 453 6571 | 384
CENTRAL, somi .. 005 | ora ¢ 29°844%| 28111 | 27495 | 686 | '260%|| 717 | 83'9 | -8B | 638 | —09 [ 739 | ~2'4; 20'1 [1062 391 | 671 | 332
Jubbulpare . | 1,327 28519 | +°005 | 20825 | 28831 | 28100 | 731 | 268 || 7077 | 853 | -29| 639 | —0¢| 746 | ~1'6| 214 {1080 369 | 711 | 352

Saugor . . o] 1,762 98085 | —'002 | 29822 | 28:38% | 27°687 | 697 | ‘263 || 70'6 | 85% | ~21| 641 | —1'¢, 49| -18| 21'5 1074 391 | 683 | 351

CenTRAL PROVINCES, | Raipur . . . 970 | 28'885 | +°'014 29817 | 29193 | 28517 ‘676 | 260 || 74'0 | 878 | ~22( 66°7 | 22| 773 | -22) 211 {110°0| 41'¢ | 68 | 336
Bast. Sutna . . .| 1,080 28787 | —'005| 20804 | 29127 | 28298 | ‘B9 | 285 || 720 | 851 | ~27| 650 | ~01| W1 | -1¢| 201 {1082 371 | ;1 | ;e
Sambalpur . .| 463 | 29°375 | +°004 | 29'793 | 29694 | 20005 | 639 | ‘268 || 755 | 877 | -32] 69°2 | 07| 785 | ~20| 185 [ 1095 | 462 | 633 | 312

HyperaBAD, N(RTH, | Aurangabad , P 28038 P ? 28'280 | 27725 555 | 200 752 890| » j647| » | T6O| » | 2421060 46'%6 | 603 | 355
Indor . . .| ? » ? ? ? ? P2 |[7se|sre| 2 682 » |71 @ | 196|073 ] 451 | 22| 329

Bidar . Jdoe o jarmsy @ ? | 2r963|2r3s3| 609 08| 73 |ss1| 2 [6vs| » | 763) @ | 176]1617) 584 | 473 ) o73

HypzrABAD, SouTH, | Guiburga Jouson | oz ] 2 ? | 28608| 928051 ~-557) 202 {74 | 84| » |675| » | 785 | » [ 2081069 50% | 563 | 327
Raichur , . .| 1,378 285004 P28 | o880 547 ‘20| 758 | 895 | » [ 707 » | 801 2 | 188[1055( 572 | 483 279

. Hyderabad (Deccin),| 1,690 | 26196 | 7 20804 | 26435 | 27818 | 617|200 782 [ 871 > [ 683 ¢ | 70T| » | 1881084/ 503 501 | 297
Secunderabad , L7871 28'110 | +°005 | 20°857 | 28352 | 27745 | ‘607 | 210 || 72'5 | 878 | ~2'3| 678 | 01 798 | ~1:2 20°0 | 1062 | 506 | 55%6 | 310

Khamamett , .| 3713|2049 °? ? | 29799 | 2919| 650 | 0 T2 0| ¢ (722 * {811 » |178(1097| 537 560 | 289
X ~West Qoast. e =004 SO we | oo .. |855|-04736|—01/796]-03 120 ...} ...[209] 191

KonkaN . .| Bombay o o7|oves| +002| 29'860 [[30088 | 20550 538 | 196 || 773 | 81 |~0%| 781 | ~05| T9%6 | ~0%( 110 | 946 | 560 | 36 | 169
Ratoagiri ., .| 110 ( 29795 | +'010 | 29845 | 20988 | 29°528 | 460 | 183 || 78'2 | 866 | —0'7) 727 | O | 797 | —04| 13'9 | 9+'9 | 590 | 359 | 230

Mormugao 60| 20885 | ¢ 29860 | 30'047 | 20649 | 298| ‘186 || 7r1 [ 856 > | 77| » | 77| @ | 119|930 623 | 287 | 190
Goa., . . 23| 29908 | ? 20845 | 30097 | 20677 420 | 172 Tre {851l o0 [ 76| 0 | 79| o | 125 930 | 60°0 | 3x0 | 2172

Karwar , | 29871 | —'007 | 29888 | 30059 | 20°679 | 380 | '169 || 760 | 852 | ~07| 75| 0 | 789 | —pa| 127 913 | 59 | 317 | 201
Mawamag o oJCochin’ , . .| 10| 29927| —002| 29865 | 30047 | 29758 | 289 | 148 || 78a | 872 | +02| 746 | +01] 800 | +02 | 126 | 943 | 687 | 956" 189
Caticut , 27| 29901 | —016 | 20858 | 30035 | 29710 | ‘325|157 780 | 862| 0 | T™6| 0 [ 799 o |126] 93¢ 637 987 | 187
Masgalore , .| g5/ oorses | —'009 | 29°860 | 30°042 | 29732 310 ‘151 ([ 775 | 861 | -0 | 736 | ~0%| 799 | 04| 125 | 928 | 650 | 278 | 187
Trivandram 18] 29729 | 20858 | 29'845 | 29574 | 271 'm0 7e3 831l 2 |msl » |70 | » | 82) 890685 905 | 135
XI.—8outh India . . I . 1—004 woo oo Jf e 188°3[—09713] 0 |98 |—05 170 ... | ... | 442 264
MapRas, SovzH  ,{Pamban , 37 | 29'¢75 ? 29°839 | 30°051 | 296 357159 |/ 811186 7 |Tr1| ? | 819 ? 95] 933682 251 176
Tinnevelly 168 | 29751 > 20948 | 29945 | 29572 | am3|1ea |l eo9 | 935| 2 |72 P 1850 » | 174 [1050 | 664 | 336 | 263
Madaora ., .| 447 20460 | —004 | 29844 | 29643 | 29273 | 370 | 163 ! 79°6 | 928 | ~15] 735 | 0 | 832 |—0'8 | 194 [1045 | 622 | 423 | 21
MAnRAS, ap, SOUTH | SAlem Lo 00| o996 | —'007 | 20°080 | 29185 | 28°799 | ‘386 | ‘162 || 772 | 919 [-0'6| 707 | +08| 814 | 401|212 1065 | 575 | 490 | 312
Coimbatore , | 1,38 | 28'563 | —011 | 20863 | 28°731 | 28'382 | 349 | 169 || 742 | 90°1 | ~01] 686 { ~111| 794 |—0¢'6 | 2'¢ | 100°3 | 506 | 407 | 29'3
Coors o . .|Mercara . . | 3,781 26225 | —'004 | 20874 | 26'388 | 25060 | 283 | ‘135 || 650 | 74 8*|~15¢| 61'% | +0'7| 68'1%| —05| 130 | 885 | 517 36:8 | 203
Chitaldroog* | 2405 21509¢ » 20886 | 27699 | 27206 | 403 | 172 || 730|849 | ¢ jess| p | 78] ¢ |183( 092 | 549 a3 278
Mrsore . ., |Bangalofe Bazar | 0,080 | 26'034 | —'007 | 29'885 | 27145 | 26796 | 340 | ‘157 || 694 | 829 | —0'9) 640 | +02| @5 |—0a 189 | 967 | 529 | 438 274
Bangalore Fort 3,09 ] 26937 | —ozm | 20866 | 27097 | 26742 | w365 | 161 (| 601 ) 834 | ~09| 639 | +0'2| 737 | —0'a| 195 | 973 | 524 | 449 | 297
Hassan -. . .| 3001 og879| » 29978 | 27019 |26°695 | 324 |18 | 1| sza| P |ere| p [m9| ¢ |20 ove| 474|502 208
Méffiﬁ: Souri¥™ | Negapatam o .| 3120883 | +-006%| 29'%43 | 30078 | 29680 | 384 | 165 || 80°0 | 891 | -03 (756 | 0 | 824 | -02| 136|032 | 647 | 385 | 238
Cuddatore ., .| 12! 098%| ¢ 20835 | 30100 | 20678 | a2z | I75 (| 801 [ 900] ¢ |men| o lex1| o [ 1561053 613 440 | %%
Trichinopoly o .| 255 | 29657 -0y | 20026 | 29'861 | 29470 | 3er | 165 | 798 | 942 [ +03| 78°1| +05| 822 | 40| 201 {1057 | 609 | 448 | 301
Madras ., o1 22| 29887/ —'001 | 29820 | 30110 ) 20°627 | 483 | ‘205 || 805 | 90°8 | 402 |72 | -05| 825 | —0'1| 166 | 1075 | 595 | 48°0 26'7J

* Mean of R (nitaldroog wanting for Jamnanss.
ean of 11 months {SR:OIZ;““} " R J“ly.
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1.—contd.
at 193 Stations in India, Burma, elc., in the year 1893—contd.
. WIN'D DIRECTION, WIND VEBLOCITY, ﬂz?;a“;' § RAINFALL.
g
N i £y = lz2 15l 258, . = =g
Number of winds from 3_‘_§ § % . ‘%a ‘gg‘ 'é% ‘é:&- § E . 55 g; . ] MarsoRoL00IGAL
gy gl 5| *sles || w2 | BT . > Gy ‘R letg S~ atioN, PROVINCE QR
I a2 | =8 - cE_E < ° g g% | o > DustricT,
g [N.|ME[E |SE. S | 8W. W, NW, ce| 2|55 a2l | BF 73 § 3 30 £5 (B
£ §2  E |8 57|88 ||Eaiss| § | 2| 2E 5.5
S 2R 2|k |2 282 25020 8| & | 2 | $F |23
sl 27| 43| 26 ©| 1 2| 95 8§ &7 56|+ 68) 8Ly 32| 51 M3+ 6641 97T8| 33T8| - 600( I1'51[Khamdwa ., [CEnTRaL ProvincEs
o a|s 2|1 m| s sf 31| 2zs|+7] n| 0| s2 es|os+7ar| 10| 00| - 63| &9 |Hoshangabac. e
sl 88l 58| 18 11| 11} 30| @) 2| 62| 50| +20| 66| 576 43 go|64W +1707| 5837 | 5100 | + 737 I Nagpur,
w| | oa| 26 | 18 42|58 a7 6 7| P\ T2\ 60| ¥2) g P | ¢ | &W| P ? 274 | Chanda . ConteaL Provuncss,
6 23 me| a1 2| 6 80| % 34| 61| 3o\ +s6| 75| 5w | 29| | WO e1va| M6, 57| + 0| 36| Seonk CrammaL.
101 15) o¢| 5/ 40| 52 36| M| 21| 26| 31| -16 73| 5821 40 g5 | 6562) +19'38| 7355 5854 | +15°01 732 | Jubbulpore.
ol 13 33| 2| 27| 1y e4| 52 16| 38 35 + 8 68 5151 30 7a | 56'63| +17°07) 7164 4435 | +2729( 437 Sangor.
o1l 321 41| 2| 6 11} 74} 6 19| 56{ 58 -3, 731620 50 g | 6501 +12:39] 5321 54131 - 0921 450 |Ralpur. . . ]CrnTRAL PROVINCES.
gl g8 | al 1|l o m 4w 58| 62| -6] 63| 5| 3¢ 73|50 +2009| 6358 4357 | +2001| 427 |Sutna. Easr.
] % 75| 22 26) 63} 48| 13| 24| 50| 4 71 692 42} 102 P P 71°00 6671 | + 42| 383 |Sambalpur.
g8l 14} 45] 36 21! 10| 64| 57 30y 51| @ ? 60 524 38 s1| *? ? o84 | 3296] — 352{ 217 [Aurangabad , Hvpzrasap, NoORTN,
s 30| 20| 21| a| 18 35 78 w| 83| e | 2| |-66a) 47| s ? ? 6783 | 3740 +30M3| 508 [lndur
- 3 40 580 20! 20{ TI| 66 S2i T4 ? ? % 62! 28( 7| ? ? me9| 4208 | +3005| 645 |Bidar
88l 35| 33 34 28} 14 23| 48 61| 100| ° P 69 587l 47! eo| ? ? a788| 2919 | +18%69| 518 |Guiburga . .| Hyosasao, Souts,
ul 13 2v| 3| 52| 37 sef m| sall se; ¢ | P | 69| 65| 47 55| P ? 453 | 2132t +1778 | 491 | Raichur
12| 4 10! 20 37} 19 913l 18| 58| °? ? 76 | 618} 52 g1l f ? 500 | 3322 | +2078 | 267 |Hyderabad (Dec-
53 ... 48! 53| 26| 6 36 79l gl 7al 710 + 2 7| 601 ] 42 ) ? ? 56°32 ? ? 286 S::l‘x;derabad.
163 100 4f 4 ©64) 34 23( 0, 23| 68 ? 79| 15( 29 el ? ? 54:88 ? ? 5'85 | Khamamett.
o . .- R L 9385 | 11102 {—-1233 X ~West Coast.
sl 30| 2 | s8 0l iwo|iz1|-9) |-l 43| | rees— 63| 67| B | -0N 508 | Bombay . .l Kowxan,
o5 a0 31| a3l 70| 3| 56| 28| s3{ 6| 108 —46[| 7| 75| 48 o6|oreo) - 180| 6T7| 11033 -14%6 3'59 | Ratnagirl.
1 a8l 28, 79| 7| 17 27| 52 S| 86) ? | P g3l 37| ml » ? %38 P ? 6'37 | Mormugao,
86 11| 92 56 10} 1.1 44 35 19 46| °? ? 78] 75111 43 108 °? ? 9168} 10007 | — 939 5:80 | Goa. N
g0 a3 13| 10| 11| o8| a6 1| 30 | ¢ || 8| -;r{ 37| 108|woyor - 107| 12H0| 1866 | —1616) 429 Karwar,
39 36 166 48 6| 8§ 3| 271 32| 62 ? ? 81! 800l 42| 125 13216 — T16) 92'10 12081 | —28'71 4'50 | Cochin o o Marasar,
68 40 57| o2f 26| 8 9 ¢ 127} P | ? 8| |l a8l 120 11300 + 610 1819 1299 | + 180 | 764 |Calieut.
8ol m 56|96 | 3 mi o 2| 26| 35| -26] 8| w7 49| 125 12830 — 330 1738 12567 | — 82| 5'8 [ Mangalore.
25 111] 6| 60| 6. 1| 18 18| 60 2 | P 855 50l es| @ ? 5744 | ° ? 2'79 | Trivandrum,
o | . S | I O 4689 4372 +542 XI.—8outh India.
10 47 % 31| 38| 78| 34 23 89} 2 | ? 80| gsall 43l a5!a310(+1090| 3443 3700 | — 257 | 310 Pamban «| Mapras, Souta.
.| 830 301 5 9| 3 32, 64 139 68| P ? 69| el 631 a6lagoo+ 300] 3618| 2807} + 81 358 Tinvevelly,
stliosl 50| 8 13| 3 13| 12 w6 21| ae|-so| 73| -T2l 8| eo|sm|+1829| S0E| 303 A% 4-90 | Madura,
ol o5l e8] 10 10| 53 7o 19 ol a3 asf-af | -wol| 51| 72 |eem0+ 50| W} 8B 0 307 | Salem . | Maonas, Soutn
sl | sl 7lma s| s 2| 6| av|-m| 85| 75| 50 49, 45%0|+ 30| 62| AW+ LB 358 | Coimbatore.
i agl 45| @ 9 13! 76 9| 76| 57{+38] 86| 53| &6 14 1137~zo + 680 1009 13152 3013 | 34 Mercara” .| Coosa.
15| o 15| e7] 371 7 85| % v so| 2 o ! 7|-60all S| 0] ¢ | 6| 2 g 7 248 | Chitaldroog. '
w11l 81| e3| 20| 23| 88| 9 9| T6| 54| +41f 82|53 &3] 65|6res| + 332 36| WW| + 0T 3'65 | Bangalorg Bazar, .| Mysoze.
9 o a6 918 By 1 67| # | » || o) shall sofl ea| o | ¢ | 36} ? ? 323 | Bargalore Fort
a1l 1wl 37| s6| sa| 7 a3) 7| ss| w2l e | ® i 81| -886) 57 6| ? %88 P ? 2:08 | Hassan. \
60| 13| 37) 41 10| 33 3| 97 39| 70| 56| +25 - 74| 783 56 59 !607a |~ 174] 6190 5893 | + 247 6'17 | Negapatam , . Mg:;:_ar, Sc-.:-rEu’f"
W1 sol 17| 9 6| 32 65{ 79 98y 35| P | ? 85| 80|l a8l s5|see0l-180] 7010| 5308 | +1TOR| 5T Cuddalore, !
118 25| 47 A sl sl sl es| sol-2s| m|mr|| s0ll salases|+sss| ws0| 72| + 508 E6L|Trichinopoly.
oo ag| 23| 2t 11| s 5| esl || 65| TO[—7] 7| w5| 53{ 55|erss|- 5B WG| BT -1278 | 630 | Madsas, \
S S

* Mean of ]0 months (wanting for January and February),

+ Mean of 11 months (wanting for Juoe),
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Abstract of Observations taken at 8 A.m.
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.‘:‘3 PRESSURE, § A.M., IN mcu:‘a. TLMPERATURE OF AIR.
FE |~ s ey
METEOROLOGICAL .§g '2-5 PE. gff'f? g'g g'g %, gE : g ..gé E §§ 5‘2 E‘E %g 2‘? . R‘E . Z‘ '??c
PROVINGE UR STATION, % §§§ e gs:g A FEd £ é:‘ ° |% > .E- . E‘ 23 ..;‘ _5% §§§§5§ ﬁ:&; 3+
Pt 8 |EEE) . (BETEMlCy %3 | o5 TP vy Es |85 |FH |55 |88 |85 |BE i e, e 2E 2
2o |84 2% BEEER S 1 of. ) E2 | eol o8 B SE R GE R | 5E |8 Dediged 2y .2
£3 |5l 25 |35afuls9y B39 35 (55N B0 |Sc|E|fv (5|3 (5% (3% (223(52% 35 88
= soa ;n sres S mis SE:». :v sha =° |2° (7 = ge =~ 88| g laeT(gus .g-q Sa
M&Z‘iﬁ’ C"Tmn Nelore .. o o | 99018 *? 20822 | 30060 | 29537 | o3| wn || 809 93| P [TEO| p | 82| 2 D189 )1113) 611 507 | 28
' " | Masulipatam , 15 | ogg7a | —'003 | 29824 | 30146 | 29518 | gzg 223 795 89°0 | -1'4| 40| 02 8156 | 08| 151 {110°7| 612 | 495 259
MapRas, CENTRAL , | Cuddapab . 433 | ogd71 | —'025%  28+8a7 | 20705 | 29006 | -dgo | 184 || 802 | 936 [ 08 78 -0% 837 | —-07| 198 | 1083| 583 | 50'0 | 296
Kurnool o o .f 9Bioggm| o83 | 20008 | 28682 | -5gm | v193 || 770 | OUee| —20%[ 699 | —07| 80°4*| -1'5%| 20°4*| 1066 512 | 554 | 316
Belary o o .| L4T5|28431| +017| 29956 | 28637 | 28T | -aee | am || '3 | 907 | -25] 698 | ~06| 80°2 | ~16| 20°0 11053} 40 51'3| 302
MarRas o isT Rajsbmundry o .| 112 | 29762 | —002| 29912 | 30080 | 2932 | -G78 | ‘204 || T8 | 907 | ~1'6| W7} 01 822 | -09| 170 1087 589 492 274
’ Cocanada . . 26 | 29852 | +°006H 29813 | 30138 | 20905 | 733 | 243 || TB'6 P 8T | O | THO*|-ggx| 79M ~0dv 12°9%)1078) 595 | 4831 BT
Vizagapatam . 31| 20837 0 20805 | 30127 | 29397 | 730 | ‘254 || 907|638 [-15 [ T80 )i1p 8009 | 0 | 59 959 624 335 130
Gopalpur . . .| 2| 298391 ? 29800 | 30144 | 29005 | 739 | c2r3 || E1{@aw| * M1 2 TS| ¢ ) 127) 962 540 422 27
XII-Hill Stations e Ll UV DTS VU DR ROR IRDVPR IO R
Bavcuistan .,  , |Kachh Fort . .| 7 24°010% ¢ ? 128900 23686 513 | -259%) 604 P 1 4 ? ? ? ? poless|170( 795 °
Quetta . . .| 5502 24602 | +-017 P) 24928 | 24-327 '~301 og4 || 550 726 | ~07) 429 | ~17) 578 | ~12) 20'8) 956 118 838 475
Kalat ., . . ? ? ? ? ? ? ? ? P P ? 1 3718) ¢ ? ? ?lorel| 30| %a2l?
Chaman . . .| ? ? ? ? ? ? ? o |l es3|ma| » |540| ¢ | 662 214 {1120 | 271 | 849 @3
Nortuern INpia | Srinagar ., .| 5204 24865 ; 3 25179 | 2as37 | gs2 | -gag || 486 | 642, P | ®Y| P 536] p |ao1ai o3l 41 812l 393
' Gugit . . .| P |z58w0| ¢ » | og700| 25000 | 60| -se3l 96| 745, P | 526] @ | 636 ¢ 2201132 206) 06 428
Cherat . . .\ 7 |o5G6T| @ ? 501 | 55| 66| a6l 613 T2z | P | S60f @ | 641) 2 162} 995 ) 256 739 37
Murree , ., .| 638 23802 { ~019 P owwas | o3aee | 57| -osall 532 | 626 | ~3¢| 489 | —21] 85 |27 137 | 857 | 19 665 E
simta ., .{ 12| 23077 | —018 ? 123285 | 861 | 428 o4 l51~9 sg5 | ~49! 479 | ~21| 532 | 25| 106 | 78¢ | 192| 592 | 8
Chakrata, , .| G092} 93910 | —019 o | ova| mem | -au1| 3l se9|6ro|-31] 473} 16| 544 |-24| 132 803 211/ 02| 28
Mussooree ., | | | 235161 @ o | mm1| e | ase| oo 530 60a) P o989 p | 547| ¢ 1115 8331 2P} 593 Bl
Ranikhet . .| S069 20073 +005 p otom| o3| 47| 226 556|646 |~31) SI1{-19) 579 -25) 135 &5 | 60 585 ) B7
Gnatong , . .} P 190424 7 ? 19931 19769 | 532 | 209 | 375 437| P BT} P 7| ¢ | 180 594 | ~55] 649 | N6
Darjceling ., .| 7421 22966 . 0 P 17 | 29700 | 450 | 215 || 506 | 567 [ ~14) 460 ~08| 514 | -11) 107 ) 736 BT ) &9 23
CentRAL INDIA . Mount Abu ., .| 3945 | 06006 | — 0% ? 26258 | 25726 | 532 | -253,| 656 | 724 | —41) 600! -18; 662 |—30)12¢| 902} 320 | 82 BT
Pachmarhi l 3,528 | 96434 | +°009 ? 26661 | 26005 | 566 | -g25 || 683 | 710 | =21 60'1:-0'8 68'61 —14| 169 | 972 | 33| 629 W1
Souts Inota . .| Wellington ’ 6200 | 94-955 | +°010 ? oayrt | 4108 263! 133l 618} 702 O 52'7;\ ~13 6'1'4‘—0'8 175 787 | 357 430} 272
Kodaikanal i ? ? ? ? ? ? ? o Ilsa7|esa| 2 | 517 ¢ |587H ¢ | 1394 75| 401 34| 2
XIII--Extra India wer ! -
Cevion . . ,1Colombo . . . 40 29001 | --003| 29867 | 30031 | 20757 | 274 |10 |) 820 | 858 P g’ ? | 803 P |110) 90! 620 300 173
Persia . . .| Meshed . . ? ? 3 ? ? ? P ? 563t 68'7 4 46'21 p | 575 P lo25) 984 40! 91t 459
Bushire , . . 1420855 ¢ oge25 | 20310 | 937 | o0 | B2 | vso|sz1| P 690 P | TG, P31 1085 | 418 | 667 296
Jaskt s . .| P | 29804 @ ? 20296 | 29183 | 1113 | 300 [ g0 | 88a| P 76| P (85| P 1870273 538 485 | 23
Amsgia . . . |Musaatt . . .| P |g29881| ¢ p 0000 soa0e| sos| essfez{®m7| ® o 7es| ¢ (87| P | 42) 98765 352 | 142
Baghdad .. .| P 2985) ¢ ? | oot | goms| 06| uso| 3| sss| ?|sez| @ |zt @ | owex 1149 00| 8T 4
Aden . L, 9129018 00881 | 30073 | 29509 | -se4 | 157 || m11| 88| P | 780) P | 832} P W03 677 670 307|192
Perim ., , | 7 ? ? ? ? ? P poiees bo| P T8I p | o el |®w3j708] B P
Amsiav Sea ls-lAminiDivi . .| 7 | 9G3| 7 | o9856| 3005|2978 | 38| 163 | ez &3\ P | 7WE) g1{ ¢ | 105 %3] 685 278 180
' Minicoy . 1029936 °? 29871+, 30'056 | 29780 | 276 | "146 'sog|se0| o | 2| 2| | 7| @ |04 T8 186} ¥
Areica . . |zanzibar . 7329 7 29990 | 30177 | 20799 | 378 | ‘137 76| szal| ¢ |73 7 |789) ? | 72| 885 690) 185 133

Cuddapah wanting for November and December,

léurnooé » Rlebruarg :imd March,

ocanada ay ana jane,

* Mean of 10 monthsq &\ chh Fort 5, January and November.
Bagdad » May and June.

Perim wanting information for mean of 8 hours temperature and mintmom for June and July and for other elements for Ju'wly only,

Gnatong wanting for Seg(emb:r,
1 Mcan of 11 months ",(aosdkalka"al ” February,
Muscat » January,

Perim, — See abuve.
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5
‘WIND DIRECTION. WiND vELoCiTY, .ﬁ:,?%ori{" g RatNFaLL,
. B . L - = g e | m : =
_ Number of winds from égg ":; £ §§ _;5 Eg -é,; g K Ea &EE . METROROLOGICAL
i sl B8 S0 l|8s 5w 29 . o £y <2 lZ8% StaTiON. PROVINCE OR
s§ » 88 z9 : o SE s g ; :g g-‘-‘? g’g\ Districa,
gfNINE EfsE s swiwinwl 2z | § [ES) s |alie 23185 3 3 iy | 2§ |2°F
8 SE| 2 |2 3 (2802 (2B (3| 8 | 5 | & | % |fed
89l 1 5| 6 46| 36| 2| 78 99 68| ? ? 78| a3 73 a7 (430 '+ 20| 4312 2908 | + 404 | 504 |Nellore, . ,]Maipras, Bast
65 62 20| 6 32| a1 19| a7 e 64| 7o{—9f e ezl 561 & 55-24{\»11-75 s¢42 | 4210 | +1293| T90 | Masutipatam, Cosrs Centau.
| 38 23|49 53| 2 79| 61 60 P ? ? 69| 701 4‘8$ 614600 +15%00| 3932 3379 | + 553 | 382 |Cuddapah , .| Maoras, Centrau,
269] ... | 1] 6 51 74 10 ? ? ? 70| 650 49 5% (4893 + 507 4305 | ores| +1517| 590 |Kumool
82 6 1028 50) 13 48| 80 48, 62 65| -5 75| v695|f 46} a6 35'00] +1100| 2351 1878, + 4'73| 255 |Bellary,
72 % 34| 9 2| 6 17| 80; 49 ? ? ? 7| 80 [l 5% 7915058 49842 4950 408 | + 936 500 | Rajahmundry M(.:AOD‘:.;S, NonHEA“
5(18 31y 7 11| Yy 80| 53 M| 84| @ ? 79| 6 || %1 73 55'10} +17'%0| 7189 | 4142 | +3047| 853 |Coeanada, ) '
2{3% n{ 2 3 8 37|28 61| 1'6] 29|45 75|80 53| 636438 — 138 798| 47| + 96| 763 | Vizagapatam,
o 92 6| 2 3|39 9% 1 g2 9| 97| +BY 85| 78| 23 | e8!61°35!+ 6%65| sg32| s217| + 45| 375 | Gopalpur,
. I R O . { . “ XII.~Hill Stations.
inclomplefte , ? ? » ? ? ? 16 ? ? 756 ? ? 2440 |Kachh Fort . | Bavucuistan,
B 1 1 8 7t e} 3 2| 29| a0|-27) 65 {307 18| s2|245 ¢+ 955] 1395| gor| + 498| 062 |Quetta
wlol w03 1| @ ms| afamsf e 2| 2f 2| 2| ) aal +| ¢ | woes| p | o041 |Kalat,
™ 7 5|32 46| 53 08| 26 13| 76| | ¢ | 43 | 288 25 e ? ? 04 ? ? 0'42 | Chaman,
a08{ 28 16 8 48| &1 3| 6 131 23 ? ? 87 | 'u51 %6 50 » ? 24°51 ® ? 2'12 | Srinagar . . .| NORTHERN INDIA,
Not| recor'ded 2| e | 2l 2 | 2 )l 39 12| ? 507, ¢ ? 119 | Gilgit.
78 84( 30 16 36| 54 13| 10 44l ra{ ° | e 57 | 336 39 s| ? ? 51| @ ? 276 | Cherat,
55| 31| 23| 25 94} o 9| 11] 108) 81| 68| +20| 63 | 214l 39| 13| 6756| +4544| 8139 | 5056 | +30°83 | 10°03 | Murree,
10| 139 15| § 12| 7 4| 1| 2] e { 20 ? | 66 !°2%6|| 45| 103| 8452 +1848| 5893 | 6391 | - 4'98 | 1’55 |Simla.
By 3 a|ne 9| z 4fas| 7| v7| 2| 2| 7 |6l 36| me| @ ? 9566 | 6394 +31'72| 540 | Chakrata,
6 2 8108 45| 7 5|3 7 p | | 7| 78|33 &5 153| 7973 +4327) 12390 | 8900 +331 | 327 | Mussooree.
23 9 504 3) 4 4fag0 5f 23[ 2i+5| 74 |1 46 1|7 +3371] 8538 5104 +34°33) 636 | Ravikhet.
19 17 30| 59| 93| 15| 20| so| sell eal ? | 2 s |vev| 45| 193] P | ¢ | LOw2| ¢ 7 | 460 | Gnatong,
q 150 oa| 86| 31| 12| 43! 38 184 53| ¢1|+39| 87 | 34| 67| 130 11943 +1057| 13053 | 12251 + 802 618 | Dasjecling.
6 250 61} 14 12| 6 63| 77| 46y 72| TL|+1} 6 | 300 37{ 745319 +20'81| 13030 | 60°62 | +6968 | 1551 |MountAbu . . |CENTRAL INTIA,
35, 22| 21| 56| 26| 17 44 113 31| 75| 52| +44 || 63 | 487| 41 92| 80037 +1363| 7425 | 7623 | — 1'98| 4'59 | Pachmarhi.
o2l 14 32| 7 23| 7| a6 21| 10 28| 33| -15) 70 |39 6] 1010|8863 #1237 73| 5026 ) 421'27| 336 | Wenlington . .| Souta Invu,
2037 10| 15| 57| 7 13| 13 96| 85| P | ? | 71 | 37| 52| 131] 9870 +3230) 87| 6096 | +2361| 207 |Kodaikanal.
R . I " " XIII. —Extra India.
w6 50|20 |3 me|ed of s1| P | 7| 7 |80 a7 | 4] ¢ ? gr63] 0108| —345] 633 |Colombo . ,|Cevios,
wij 2 g|o8 8|al m|e o o] o) ¢ | o] ? | o2v| w| ¢] 2 | el @ B OB |Mehed .. Perss
w39 a2 88| ¢ 13| 2 of 65| v | ¢ 66 |ww| ¢ e p| » | 269} 133) +360) 530 ) Bushie.
6 51 26) 52 71) 34 181 19) aa) 2] ) P ) 69 ) W) vej e # ) @ 265 | ¢ P 090 | Jaskt,
. 1120 35]8) 29] 20 17 65 67fl P | * | P ) 72| 7B 11y &) *? ? 205 ¢ ? 078 |Muscatt . .| ARaeia,
44/140) 53] 250 23| 15| 8| 1) asfp P | P | B |y 5L | B P By ? ? 605 ? ? 075 |Baghdad . .
67l 4 56|153 161 28 23 6 6| 122|117 ) n ] 37 11 @2 ? 1470 197 ~050| 130 jAden.
4 23 39ju2 5] 17 4} 23 3syira; o | ? || 73 | w4l 28 4| @ ? 258 | P ? 161 | Perim,t
oof 56 2| o 1| 1 selug sl e | e[ o || w |em| sv) | e | ¢ | 6] @ | ¢ | 3 jAwiDwi. ) Amsan Sea e
19) 43| 55| 24 17| 5 5§ 87 wmof11y| P | ? || 80 | 85| 50| 96| ? P 6272| *? 4 476 | Minicoy,
~| 2 sl 2 a2ws | 2of aff a1 ¢ | » || 83 || 58| e | p] M| @ ? ) 438 |Zantlbar Armica,

+ Mean of 11 months (Gilgit wanting for Juiy).

L2
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Table

Abstract of Obsevvativns vecorded at 10 4.0t and 4 P

’ PazssuURE, T2MPERATURE OF AIR,
La R . 50 o 3 . :
N 2 -SSR N by R : Sl s || ¢ H
peesen | swea (\B281 8| O D | = R E | B2 | B E | fF| 5|25
' SrANCIES-EEES SRR PO g I N - I N - U N AR BRI -
AN R ISR PR It D4 - - I I S O O N R IR - -
AN A AR N AR R B AR L.
B;::L»:: f:u'r axp Bay | Port Blair 29850 | 29754 096 | 29'799 | —011 | 29°790 86'3 768 95 938 | 698 250 80 837| 84 401
Rangoon . . . 29'880 | 20764 *116 | 29°825 | —'008 | 29'803 883 78| 165 1019 562 457 805 843 80| -08
Diamond Island 29°88% | 29781 *103 | 20'830 ( ~'008 | 29806 837 751 86) 900 663 2317) 8017 813 73{ —~06
Cocos Island . 1l Imperfect,
Akyab . . ., 29'891 | 29'785 ‘106 | 20838 | +°001 | 29'801 852 70'6 145 936 491 5| 801 820 e —-13
AssaM , . | Silchar 20°802 | 29680 122 | 29743 | + 003 | 28'790 847 670 17| 1018 429 589 TN 819 %8| -07
Sibsagar , 29°596 | 29467 ‘129 | 29531 | +°011 | 25°82¢ 802 653 149 986 409 57| 7338 788 nep ~07
Dhubri , 20779 | 29650 | “130 [ 29730 | +°022 | 20°784 807 ? ? 965| 460| 505| 738; 794 P ?
BengaL aND Orissa . | Chittagong 20817 | 29°715 101 | 29766 | +-007 | 29802 835 686 18 827 463 464 785 804 e -09
Dacca . ., ., 20'862 | 29°749 ‘112 | 29806 | +°008 | 29'T75 g4 695 149 93| 461 502 785 814 5| -13
Calcutta (Alipore). ., 29'849 | 23741 *108 | 20792'| +°007 | 29°759 839 97 142 969 459 510 88 817 %4 -14
Do, (Chowringhee)| ? 29'854 4 4 ? 4 ? 85'5 698 157 982 470 51'2 80'3 ? ™ P
Saugor Istand , . 20844 | 29'738 ‘108 | 29'791 | +°'008 | 29°758 g36 T22( 114! er1l 4ag2 489! 799| 812 78| -15
Burdwan , . ? ? ? ? ? ? 84| 699 15%) 1059 451 608| 784| 830) TT| -23
Berhampore 29'809 | 29694 ‘115 | 29748 | +°017 | 29'768 82 694 148] 1052 1341 621] .176 819 B ~23 !
Falge Point , , 29852 | 20748 ‘104 | 29801 | ~006 | 29763 842 5 127 945 480 465 8114 815 %7| ~10!
Cuttack . , « 29784 | 29668 *116 | 29-729 | —"005 | 29'752 881 720 161 | 1051 51'¢ 5837 824 859 %8| -13:
(';,EZGOI’ETTCN:;L:‘;:‘ aND | Hazaribagh . 2782 | 27750 002°| 27796 | +°003 | 29746 815 64| 181 1022| 402 620f 753{ 782 Nt -2'4:‘
Patna , 29679 | 29563 *116 | 20619 | +°003 | 29'756 88 678 170 | 1094 107 77| 793 25 3| -20|
Darbhanga . 20711 | 29501 | 121 | 29650 | +°016 | 29°T72 || -g3g| 680| 158 1035( 446 589) w9| 623 W2 -15,
Allahabad . | %54 | 29431| 3| 29483 | +002| 29751l ep3| ee3| 40| wro| 38| 72| WT| 5[ 60 —1“8!
Ghazipur 0] ¢ ? ? ? P ? 85| 65| 190 1093) 425| 668] 75| 9] W0 -07 ‘
Lucknow . Wit | o99ra| 0| 20ao6| 0 |zo7mt|l ess| es| 22| 3| we| m3| wo| o0 me| -28
Upper SupeHimauavas | Dehra Dun N . 27619 | 27580 079 | 27570 | —'003 | 29°T70 778 56'6 182 | 1003 344 660 - 705 739 675 _33‘9
Dg?}rlaoo]gun (Forest| » | 27631| 27548 | 083 | 27500 { °? ! 9| 83| 26| ? ? ? 78| 1| 619 ¢ !
Roorkee ', , 28950 | 28850 | 110 | 2893 | +'008 | 29751( g5 | 69| 216 1087| 88| 78| 75| 809 T8y -23,
Meerut , 20109 | 20000 | 099 2052 | +'013| 20750 || 43| 625 8| 02| 0| 742 71| 80, N7 —2'35
Lahore ., . w | 29128120043 085| 20079 | +004| 29761 || 56| exr1| 236 1123| 30| 793 769] 84| B —0-5[
Ludhiana, 29016 | 28°926 | 089 | 28°06% | +'001 | 29748 || 41| 69| 212] n04| e 70| 763 &1 76| -13
Inpus | Vauev o | Peshawar, 28745 | 28651 | (094 | 28691 | 001 | 29830 || 35| see| 249 w0 | 319 01 | 81, W0 -0F
Mooltan 29410 | 29321 | ‘090 | 29358 | +°003 | 297 || 90| 656 248 145) 36| 769 75) 889) W1 +08
Jacobabad 20653 | 29533 | 120 | 29586 | +00¢ | 29720 || pas ! 651| 293| 1189 sl 8¥5| 87| 920 76| -01
. Kurrachee 29819 | 29735 | 084 29776 | —008 | 29777 || @58 92| 166 1077 451 626 87| 829 M5 -07
B s G Jeypore . 28437 | 28338 | 099 | 28383 | +007 | ;9782 || 875 | ev9| 27, 18| 35| 79| 5| 848 M5| -16
GuJarar, Ajmere . 28268 | 28169 | 099 | 28215 | +°00% | 29783 84| 61| 23] 079 W1| T8 T1| 838 Wl ~-07
Deesa . . . 29401 | 20291 ‘10| 2932 | 06| 29760 || o10| es2| ows| us| 4po| 5| 82| 1] WL -1B
Nowgong, 29°001 | 28986 | 106 | 29035 | —'002| 29747 || ggg| 640 27| mo1| 31| T40| 789| 839 WSH| ~25
Agra  , . ., 29319 | 29207 | 12| 29255 | +018 | 29769 || sp4| e66| 208 | 144| 393| 71| ms| 82| s -13
Decoan’ o . .|Belgaum . . 27387 | 27285 | "108 {‘27'336 J - 08| 29750 | ses| ess| 2| eeo|  sve| 4r2| 3| el WS| -1
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TEMPERATURE, WET-BULB, ‘ VAPOUR TENSION, Humipiy, \‘ CLoup. . "
] o - ] : . : . e g &
g g E = é g § . E‘ g % g . E g £ n g Starion, MztzoRoLooICAL
SREEEENE R NENE R AR RE RN NN provie:
sl g (8| 3|88 |38 |g|38|¢ 8 38|23 (%6808 |38|;3 |58
gl 2|22 | & |2 |2 | & |22 |22 | &
37| 1| 81| 65| 18| -gss| 76| 53| —-g33f 86| 79| 7| 80| -2 €5 | 66| €6 | +1B Port Blalr , . | Bukua Coast anp
gos| ms| me| ol 9! | ms| me|-o|| ®| | | w| -3 ev| 51| a9 | —05) . [ Rangoon Baxlianvs.
| W8 M W 49| 7931 788| 75| —-037!] 8, 7| MW! W) -2] 58 64 1 | +13 . || Diamond Island,
Imper fect. ‘' 7016 || Cocos Island,
81| 78| 758, wegll err| g0 82| 79| oozl 87) 77| 7| 80| +1f 48} 47T | 4T | 401l .. | Akyab,
es| mo| 1| el ves2] | ms| w2l —ooef 9| 7| e| | -1 €3 | 6% | 64 | +11[[ .. §Sichar . jAssam.
ea| 2| 73] 90! 6| 8| 78| 00| -po2|| 96| 86| 72 8| +1j 54 | 49| &2 | -15|| .. Y Sibsagan,
e8| 698 TLT| g1 °? 00| 71| ? ? p| g1l es| | ¢ 52| e ] a8y +09l .. i Dhubri
P ome W6 @ ? s | (62| @ ? e | ml ml 2! ol 54| st | 53| +08] .. |lChitagong .| Bmvom  awp
gra| m8| m2| ma1l cew| wma| 7| mo|—ws| 8| | er| w| of 7| &€ 57| +12Y .. | Dacea Oniera
ge1| me| 76{ 710 00| w6 'W5| e —oar) %) 72| 64| 76l -2| ¢9 s¢ | 52 | +08|l .. [lcalcutta (Al
g8 3| * el mol| o] 2 | 2 | 2 | | m|e|efef o2 | ® | # | F I W Boc”  (Chow| -
wol ol mws| mol -me| wo| s0| |-zl | 7| w| s| of st €3] €3 ) +v6) .. ShoEor o,
eo| mi! 7ol qoall -ger| 5| ves1| eoa| —oosl 0| 68| S| | +3f F1 | 55| 53| +09) .. | Burdwan,
690! 3| ™8| 707l -et| -ms1| 76| 7| 15| 8| 76| es| 76| +2f &2 | H4 [ §3 | +0%y .. [ Berhampore,
03| 71 ™8| 7aaf w1l s3] 789 w1l —owel] | | w| s| 1| 57| 57 57 | +10 .. | FalsePoint,
es| mo| ®5| w1l ! we| vew| 0| -oz| 8| e] sl e | 41| 51| 46| 405 ) .. fCuttack
soe| eva| 652 ezl vse| vsp9| 57| sas| 4wk | 60| st ea| +7| 5| 61| 58| +1%f .. | Hezmrbagh . Ganorne Pramy
e9| 73| 706] 66| 19| es1| c618| 620) +00all 85| 6] s6[.es| +3) 4 ¢1 a2 | 401§ .. | Patna PUR. .
662 78| 76 69°5 *666 693 658 | 60| 002 9| T 59| 73| +2 36 33 35 +0'6 . || Darbhanga,
66| 692| €98 eral 563! veos) 553| 75| +oon| 81| 59| 5[ 65| +4f 43 44 a4 | +12| .. | Anababad,
ee3| w2l 78| esal veog| 5| 608] 60| +0s8| 8| 63| s3| 66/ +w0| 40 | ¥ | I8 +10 || 4442 || Ghazipur
624 | 686| 6€94| eas| 578| sos| 565 580 +'033l 88| 59} 50 &6 +9 42 43 42 | +07{ .. ||Lucknow,
s67| 629 63| 613 458 -so9| ‘516 494y 7 83| 66| 60f 69 P g2 | s2| a7 | +08) .. | DehraDun. .} UrrER Sus-Hiuae
s58| 6361 652| er5f 63| o6 ‘BT sl 7 85| 6¢) 58] 69| ? ? ? ? ? 11019 ||Debra 3}1)':(%“5'
sosl ee1| 675! a3l s15| mer| 58| s +047 | 86| 65) 50| 674 +9 ' 39 &0 @0 | +10f] .. |/ Roorkee,
ore| 65| 669 eaaf 53| vse5| 490 ‘523! w00l 61| 56| 46| 64| +6f 6 34 35 | +05 || .. [ Meerut,
sga| 660| 677{ ewo| -ass| vsag| 08| 513 +0m8)| 81 56 s 60| +9f 29 31| 30 | +04ff .. [ Lahore
60'3| 663 675} . 628 542 | 585 526 | 541 { +'040 87 60| 47| 6 +7 30 45 43 +09 . || Ludhiana,
el @2| w2 w1l uws| vaes| | 4| +ow) ®| S| w| se| +3) 27| 40| 3¢ 03] .. | Peshawar. R R
eor| 3] T5| ezl 5ozl ses| 50| 858 +019 |1 W) B 4| 55) +1 17 23 20 | +03( .. ||Mooitan, 1ANA,
s92( 6r2| 692| es2f a65| 58| a8 e 0120 68| 42) 29) 46| 42 151 18] 17| -02| .. || Jacobabad,
esa| w6l 72| 07| 69| vqm) 758} 698 | +0 (| 80 67 &5| T +4 31 27 2g | -03| . | Kurrachee,
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I1.—contd.

Stations in India,

Burma, etc., in the year 1893—contd.
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